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The goal of this research was to determine the validity 
of the hypothesis that a general purpose relational data 
base management tool could be used to implement a computer 
aided design (CAD) system, and, if found valid, to provide 
the design of such a data base, 

Computers have been used to aid in the design of a 
great number of things, the most widely recognized being VLSI 
chips. The design of VLSI chips is related to the purpose 
of the work supported here. Its purpose is to incorporate 
some previously defined function into VLSI technology. This 
system, the Computer System Design Environment (CSDE), 
instead of defining a new chip uses existing microprocessor 
technology to devise a specific controller for a given 
design problem. For instance, suppose one needs a microwave 
oven controller. Given the performance parameters, this 
system carn design the software, hardware and interconnections 
of a microprocessor system to perform this control. In 
other words, this computer-aided design system is used to 
map a functional specification to a microprocessor and its 
associated software and peripherals, 

This thesis work is an extension of the work done by 


Alan Ross in his Ph.D. dissertation, “Computer Aided Design 





Microprocessor-—Based Controlers“, His dissertation 
scribes the demonstration of the feasability of automati- 
lily designing microprocessor-based real-time systems. 
iefly, his method was to: 1) create a problem statement 
Umetional specification), 2) translate it into an inter- 
diate format, 3) select a microprocessor realization from 
library of realizations, 4) generate the software and the 
rdware to implement the function on the chosen micropro- 
ssor, 5) check the timing constraints and develop a 
nitor and 6) output the design description. [Ref: 1] 

One of the shortcomings of his work is an overly complex 
plementation because he did not use an adequate data base 
ol to support the library of microprocessor realizations. 
Ss system maintained a ‘data base't on formatted, IBM 
iched cards. That method of storage is highly inflexible 
i resistant to change. It was at best a bulky, awkward 
7, of storing and carrying around information. Times have 
inged and with the aid of currently available data base 
hagement tools, new implementations can be considered. 

One such new tool is Oracle: a general relational data 
36 management system, It is available on the Vax 11/780 
ler the VMS operating system and its command language is 
WEEtounce sequel), A specific goal of this thesis was 
identify Oraclets usefulness in designing a relational 


el of the data base requirements of the CSDE, 
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In designing a data base for any system one must make a 
careful and dedicated analysis of the system's requirements, 
its overall function and its design features. Secondarily, 
it is also necessary to discern the system's limitations 
with respect to the availability of technological, funding 
and manpower resources at the time of conception. It is 
also a good idea to study the system's goals for the future 
and plan for extensibility. By doing this, one discovers 
the data that 1s necessary for each function and the rele- 
tionships the data have for each other. With this informa- 
tion a data base schema can be drawn up that maximizes the 
system's capabilities and performance. The system under 
scrutiny here is a computer-aided design (CAD) system. 

In general, a CAD system is required to automate a 
certain function, whether it be the design and manufacture 
of microprocessor ships or something totally unrelated to 
the computer industry. One instance of a CAD system is the 
Structured Computer Aided Logic Design (SCALD) system, 
developed out of Lawrence Liwermore Laboratories, It 
operates by mapping the designer'ts. input text and graphics- 
based instructions to a technology specific wire-wrap list 


for processor board construction, In performing this 





mapping, the SCALD system frees the designer from mechanical, 
repetitive tasks that are tedious and error prone for human 
beings. It allows the designer to spend his/her time 
creatively rather than robotically. [Ref. 2] 

The function and operation of the CSDE is very similar 
to the SCALD system. A design problem is entered into the 
CSDE in the form of a high level language called the Computer 
System Design Language (CSDL). The CSDE then attempts to map 
the design criteria outlined in the CSDL to a specific 
microprocessor system. 

For the target system of this research, the Computer 
System Design Environment (CSDE), the communication lines 
Detween the data base and the rest of the CSDE system are 
related in Figure 1. The user has access to the data base 
For three operations: 1) to input a problem statement, 2) to 
input microprocessor realizations and 3) to manipulate design 
@entisgurations. 

For problem statement input, the user/designer interface 
mempased On a syntax directed editor (SDE) LRef. 3]. 

The problem statement which is produced by the SDE includes 
fae £Ollowing sections: 
(1) identification section - contains user identification 
and documents the problem for record keeping purposes, 
(2) environment section - defines the interface between the 
controller and the process to. be controlled; lists the 
external and internal variables which are defined for 
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(3) contingency list - list of the contingencies (stimuli 
the controller must respond to) and tasks (controller 
responses) and their time constraints. 

(4) procedures section - details the routines which define 
the contingency/task pairs, 

An example of a problem statement input for a fuel 
injection controller is shown in Figure 2 [Ref. 4]. 

In the design of the current system as shown in Figure l, 
a Translator uses the information in the format above to 
create a primitive list and a symbol table which are used by 
the Functional Mapper. The Translator is not yet designed 
but is an ongoing development in the CSDE project. The 
primitive list is developed from the contingency list and 
procedures section of the problem input statement. The 
symbol table contains the attributes for the variables in the 
environment table. The Functional Mapper tries to find the 
software and hardware macros listed in the primitive list by 
searching a microprocessor realization selected from the 
data base library. If there is a functional match, the 
Functional Mapper uses the symbol table to match the 
attibutes of the primitive‘s variables to the attributes 
of the arguments in the realization. 

During this process, the Functional Mapper produces a 
realization timing table which contains the accumulated time 


durations of the enlisted macros. The Timing Analyzer then 
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POEN TIE TCAT ION: 


Designer: Pollock/Loomis 
Date: 23-Jun-82 
Project: 280Z Fuel Injection Controller 


ENVIRONMENT: 


Pipi [ios RESTRANSTHR,L,IILSITHF ,L,TTLsAT3,8,TEMP; 
Peewee We hey Dl bieW os. 6, LEMP>S,1,SWETCH;: 
Silo Wes test Tiss 

courts W,8,ITTL; 

Arithmetic: KA,24:REAL; K1,24:REAL; ALT,24:REAL; WT,24:REAL; 

AT, 24:REAL; TH,24:REAL; OLDS,1:BINARY; 


SONTINGENCY LIST: 
peel @ON: INITIAL; 


eimrveralization Contingency" 
mien otART:l100MS do SETUP; 


saa “INITIAL":; 
Beer EON: RUN; 


Control Fuel pulse width contingency" 
when CW:35MS do TW; 


"Altitude, Water Temp and Air temp factors contingency" 
when CKA:100MS do TKA; 


"Throttle sensing contingency" 
maem Cli: 200MS do TTH: 


"Air temp factor contingency" 
NAT=(1+(20-T)/400)" 

when CATMP:240 do TATMP,; 

"Water temp factor contingency" 
pwe=Wli+C70-T)**2/1E4" 

when CWIMP: 240 do TWIMP, 

Peoltitude correction factor contingency" 
Bliep<26 inHe then ALT:=1 else ALT:=.94" 
when CALT:240 do TALT; 


eea ‘RUN - 


Figure 2 CSDL Description of Fuel Injection Controller 
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PROCEDURES 5 


mime tron oLART ; 

binary START,1; 

sense STSW; 

Passat ow=1 then START:=1 else START:=0: 
est START : 


maunction CW; 
Poirry CW,1; 
ewe = 1: 

peace CW; 


mumetion CALTs 

barrary CALT ,1; 

sense S35 

fms / =ObOS them CAall:.=] else CALT<=0. 
exit CALT; 


mask SETUP: 

= 10.55; 

Ge. LL: 

fo LTATMP< 

do TWIMP; 

wie, LAL TL < 

ae TKA> 

switch section to RUN; 
Sent SETUP; 


task TW; 
sense (IF); “resistive transducer for air flow" 
W:=IF*KA*K1 ; 
1ssue W; 

exit TW; 


task TKA; 
KA: =ALT“WT*AT*TH; 
exit TKA; 


mask TALT; 
Bemee (5S) taititude switch" 
OLEDS:=S5 
m= | 
mei ii c=. OU 
else ALT:=1. 
fe) = 
exit TALT: 
Figure 2 continued 
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compares the realization timing table to the application 
timing table to ensure that user specified timing con- 
straints have been met. The Timing Analyzer also adds to 

the set of software and hardware macros in order to implement 
a monitor scheme for the application. 

Finally, results are ready for output by the process 
Formatter. If the user has specified that another realiza- 
tion in the library be tested for feasibility, the Func- 
tional Mapper is again accessed and the process is repeated. 
The Optimizer can then select, again based on user 
specification, the optimal solution and have it formatted for 
Smeput or display. 

The above is an overview of the data flow as it existed 
prior to this research effort. Modifications have been made 
in this process to incorporate Oracle and to enhance its 
efficiency. These and other details are addressed in the 
design and implementation chapters, 

The second required operation, the entering of 
microprocessor realizations, is done through the Application 
Design Interface (ADI) developed as a part of this thesis 
effort with the use of Oracle‘ts Application Interface 
Meerliity (AIF), The AIF is helpful because it permits the 
screen interface designer to set up strong data typing to 
help enforce correct data entry. After the designer has 
created the data base tables and types, the ADI (a screen 


oriented, user-friendly system) prompts the user for 
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microprocessor(s), the ADI allows the designer to inmstan- 
tiate an Oracle version of it by entering data through a CRT 
terminal interface. In this way, microprocessor realizations 
are stored in the data base for later use by the CAD system. 
Bref...5] 

The third area of user interaction involves the Final 
Design Configuration (FDC). Once the design of a particular 
controller is final, a designer may wish to look at certain 
statistics concerning its makeup. Statistics are generated 
according to specifications in the Design Criteria Table 
established by the designer upon problem statement input. 
These statistics are automatically stored in the data base 
after each successful run of the CAD system. The statistics 
include chip count, power requirement, monitor scheme, 
storage, time, macro index and chip list, 

For the design of a microprocessor-based controller, 
the CAD system must use the data base to map the problem 
statement to a set of software and hardware macros and to 
display the solution to the designer, Returning to Figure l, 
the areas of the existing program that interfact directly 
with the data base will have to be rewritten to incorporate 
the use of a relational data base management tool, 

The CSDE system is also not fully developed or 
designed. It is limited to the gemeration of real-time 
controllers and develops non-=preemptive scheduling schemes. 


Although its basic function has been proven feasible, 
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expanded capabilities for improved design flexibility, such 
as graphics display, have not been created. All of these 
undeveloped and undesigned CAD features impact the design of 
a data base that should be easily extendable to support 
them. 

Although efforts are underway to develop the Z80 and 
8086 specifications, currently, the 8080 microprocessor is 
the only realization ready for implementation into the data 
base. Other microprocessors will be added to the library as 
they become available. Therefore, the data base must pro- 
vide a representation that 1s general and readily extensible. 
It must also provide a means to contain all the idiosyncracies 
of an individual microprocessor without impacting other parts 
of the system, 

There is currently only one monitor scheme implemented. 
This is another factor whose attributes must be examined in 
designing the data base, but this fact must not change the 
data base representation just to suit its needs specifically. 

In reviewing the above analysis of the CSDE, 3 basic 
guidelines concerning any remodeling of the current data 
base design can be detected. First of all, the design 
should enhance the designer's ability to do his/her job, 

The three user interfaces - problem design, microprocessor 
volume design and final controller design - should all be 
easy to understand, simple to use and increase the 


designer's potential performance. Second, the redesign of 
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the data base should not complicate the interworkings of the 
CSDE. If possible the redesign should help streamline the 
operation of the CSDE and unravel any ‘clever’ programming 
schemes that were built in out of necessity due to working 
with the Fortran/IBM punched card format. And third, the 
data base design should be flexible enough to incorporate 
future changes readily. The design should apply the well- 
known software engineering principles of modularity, infor- 
mation hiding and regularity. The system should be designed 
so that the information is easily and logically encapsulated 
within the framework of the data base, but yet its implemen- 
tation should be invisible to the user. The use of all 
three principles enhances changeability and, as already 
presented, this CAD system is and will be ina state of 
change. 

The next chapter describes a new design for the CSDE 
using a relational data base management system, It 
addresses the organization of data within the data base and 
possible implementation schemas for use by the CSDE 


So rowtines ,. 
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The last two chapters explained the requirements and 
rationale of the CSDE. The purpose of this chapter is to 
describe the design of a data base for the CSDE that ful- 
Filis those requirements. This design chapter is primarily 
concerned with the arrangement of the CSDE'ts neceitsary data 
into logical entities that can be manipulated by a rela- 
tional DBMS, specifically Oracle. This specific design is 
not directly transferable to another type of DBMS. However, 
an effort has been made to encapsulate the important 
operations and ideas so that the resulting design can easily 
be modified or rehosted on a different DBMS. 

As noted in Chapter II, there are three main conceptual 
areas which must be served by the data base for the CSDE. 
These can be classified as: 1) problem statement input, 

2) microprocessor realization library and 3) the final 
@eeien configuration for a given controller. The data 
base has been organized around these three data entities. 
Figure 3 illustrates the relationships that the major 
subroutines of the CSDE have with these three areas of 
functionality. 

The user enters the problem statement. via the syntax 
directed editor (SDE). The information required by the 


Functional Mapper (the primitive list and the symbol table) 
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is then extracted by the Translator and is stored in what is 
termed a relational data base type 1 ¢€RDBT1). The remaining 
information from the problem statement input - the problem 
statement identification, the design criteria and the 
environmental criteria (in the form of the application timing 
table) - are stored in the final design configuration or 
RDBT3. RDBT3 is meant to be both a working environment and 

a historical repository for the designer. It therefore con- 
trains all the necessary facts to extract useful design 
abstractions such as chip count and power supply requirements 
and to reconstruct the design effort. The RDBT3 will also 
contain the set of information comprising the current 
realization timing table and a list of the contingencies and 
tasks of the design problem with an index to their specifically 
required software and hardware macros, 

As can be seen by Figure 3, the data base must also hold 
microprocessor realizations - the primitive implementations 
which are used to construct the designs. These are contained 
in RDBT2s and are entered through an Application Design 
Interface created using Oracle's Application Interface 
Facility. The relational model must therefore also support 
the volume designer's effort and supply the fields necessary 
to adequately describe a microprocessor. The following pages 


describe in detail the relational models for each data base 


type. 
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ihe first relational data base type - RDBT1 - is created 
Saoninconmatiom extracted from the initial CSDL problem 
statement input by the translator, This information is in 
the form of a primitive list and a symbol table, The 
primitive list is generated from the contingency list and 
procedures sections and the symbol table is derived from the 
environment section of the problem input. The primitive 
list contains the titles of each function required by the 
given problem, the primitives (or software macros) that 
produce each function and the arguments or parameter vari- 
ables necessary for each primitive. The symbol table 
contains the set of actual parameters used in the given 
problem statement with their attributes and precisions. 

The RDBT1 is created by a module - CREATEDBI1 - that is 
invoked by the Translator module. If it is decided to 
change the data base management system, the CREATEDBI module 
Will be the only section to require major modification to 
incorporate the change. The RDBT1 will also be accessed by 
the Functional Mapper to create a mapping of RDBT1 to an 
RDBT2 contained in the realization library. The resulting 
Mapping will be stored in an RDBT3 as aprt of the final 
design configuration, 

The relational model is simple and mirrors and contents 
of the primitive list and symbol table in a modified 


relational form. The model is shown in Figure 4, 
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PRIMITIVE LIST 
field Tite MACRONAME POINTER X 
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type CHAR CHAR NUMBER 


SYMBOL TABLE 


Field POmNT EK x ARGUMENT MINIMUM MAXIMUM 


Ey pe NUMBER CHAR NUMBER NUMBER 


Figure 4 Translator Output 
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Title 1s a primary key tothe first table in this section 
of the data base. Title is the name of a contingency or task 
defined in the original CSDL input by the designer, Macroname 
is a software macro which is also selected as a part of a 
contingency or task in CSDL input, Pointer _x/Argument make 
Mpeeme Key for the second table. Pointer x is used as a 
‘pointer’ from the table Symbol Table(s) to the Primitive 
eeeor in Other words, Pointer x is the relation that binds 
feeetwo tables together, Pointer x 1s a unique number 
generated for each Title/Macroname relation supplied by the 
Means ilator. 

The second table is used to hold the actual parameters 
and their precision requirements as defined in the CSDL 
description of a problem. These are represented in the 
second table by the fields Argument, Minimum and Maximum. 

In data base terminology, the relationship between Table 2 
and Table 1 is many to one. In this way, the relational 
model avoids repetition of the contents of the symbol table 
and provides a data base that 1s easy to comprehend and 
logically oriented. Figure 5 shows the recommended 
arrangement of data fields for 2 simple tasks. 

The second functional area of the CSDE which the data 
base supports is the microprocessor realization library. 
Each microprocessor realization in the library is 
represented as a volume. Each volume is further subdivided 


into two more sections; hardware and software. It is from 
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Task Function 


24 





these volumes of hardware and software components that the 
CSDE attempts to build a microprocessor controller complete 
with monitor for a given problem specification. 

Each hardware and software primitive in a volume has 
specific characteristics that must be identified by the 
volume designer. These characteristics fall into three 
general categories that easily lend themselves toa 
relational model. The categories are functional specifications, 
control lines and text blocks. 

Since the hardware and software primitive have different 
characteristics, two different type of tables have been 
devised. The two table types are also differentiated into 
blocks that represent one of three relational categories. 
These three categories are the functional specification, 
the control lines and the text code. These categories are 
Further defined in the following pages. 

In any relational model, a separate block or table is 
needed to define multiple instances of a field. [In other 
words, a particular block can have no two fields the same. 
For instance, a hardware primitive may have more than 1 
input parameter, so a separate block is necessary to input 
parameters. Several of the input parameters in this block 
will be incorporated into the design of each hardware 
primitive. The tables, blocks, fields and field types are 
displayed in Figure 6 and 7 for the hardware and software 


macros, respectively, 
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Figure 6 Hardware Macro Table 
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BLOCK 7 - ATTRIBUTE BLOCK 
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Figure 7 Software Macro Table 
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BLOCK 6 - CALC BLOCK 


field POINTER GLOBVAR OF VAR RESLT ID 


type NUMBER CHAR CHAR CHAR CHAR NUMBER 


BLOCK 7 - ATTRIBUTE BLOCK 
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In the HARDWARE MACRO table there are 9 block types. 
The first two blocks represent the functional specification 
of the hardware primitive. The information in the first 
block is required for every hardware primitive. It has two 
identifying keys: 1) the microprocessor and 2) the name of 
the hardware primitive. A unique number is then generated 
when the volume is designed, to as aS a pointer to identify 
any of the remaining block types associated with the parti- 
cular primitive. The other fields in the first block 
contain information required by the CSDE to compile power, 
timing and chip count requirements for the controller. 

The next block is used to hold the hardware primitive's 
Parameters or arguments. A hardware primitive may have 0, 1 
or aS many parameters as it requires. Each argument must 
also be identified by its minimum and maximum precision. 
For instance, in the example used in reference , the 
hardware primitive H.SENSECOND for the 8080 requires an 
argument called SIGNAM whose minimum precision is 0 bits and 
whose maximum precision is 8 bits. The Functional Mapper 
will use the information in this second block to try and 
match each primitive from the problem statement input with 
a realization from the volume. 

The next 7 blocks in the HARDWARE MACRO table represent 
the control information needed to design a primitive. The 
Birst control type is the COMMENT BLOCK, The COMMENT BLOCK 


fmiImeluded in the realization volume as an aid to the 
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volume writer in keeping track of the purpose for and 
operation of the realization primitive. Comments can be 80 
alphanumeric characters long in keeping with the general 
width of a page. The zero, one, infinity rule applies to 
the number of COMMENT-BLOCKs permitted as well as to the 
rest of the control line blocks. Each comment line is given 
an identification number generated by the DBMS. This is to 
keep things organized for output of a realization volume. 
Comments are not acknowledged by the Formatter and are, 
therefore, not output in the Final Design Configuration (FDC). 

There are two different types of outputs which must be 
generated from each realization volume. The first output is 
Simply a designer tool; a user manual or guide reflecting 
the hardware and software primitives of a particular 
microprocessor volume. The second output is the FDC ofa 
microprocessor controller for a specific design problem. 

The next two blocks represent similar control functions. 
Sometimes it is necessary for a primitive to use another 
primitive within its scope. When an INCLUDE BLOCK is 
included in a primitive'ts format the Formatter will 
include the primitive in the FDC but list it separately, 
after all the initially indexed primitives have been output. 
ijements!, BLOCK tells the Formatter to include a primitive in 
the listing at the point where it was called. Each of these 
blocks are identified by a system generated identification 


number. These identification numbers not only help to 
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organize the realization volume output but become essential 
when implementing conditional (IF) control lines that incor- 
porate CALL and INCLUDE functions. The last field, labeled 
TIMES, 1s unique to these two control blocks and can be used 
by the volume writer to implement a controlled loop structure 
similar to the case type structure implemented in 
reference . Its use is explained later in the section 
feeeribing the IF BLOCK. 

mine CALC BLOCK and the ATTRIBUTE BLOCK also have similar 
form and function. Both are used to assign values to system 
Weartables. The CALC BLOCK is included in the design 
primitive to allow the manipulation of design system global 
variables. During system generation, values are assigned to 
the global variables by subroutines called by the Formatter. 
An example of this in the 8080 microprocessor realization 
library is the Portpt global, which stores the number of I/0 
ports required for a design, so the system can assign a 
specific address to each I/O port. The expression which 
calculates the global variable is represented as four fields 
in the relational model; one field to represent the actual 
global used, one field for the arithmetic operator (*, **, 
+, -, /), one field for the value applied against the 
operator toward the global and one field to hold the result. 
Complicated expressions that would normally involve 


Parentheses will have to be simplified and distributed over 
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more than one CALC BLOCK. The ID field provides a mechanism 
for ordering the expressions. 

An example strategy, using the relational model in the 
design of a microprocessor primitive is given in Figure 8. 
Miewexpression Total = )Global add + Const) * Global mult is 
divided up into two expressions. The result of the first 
expression, SUM, is used to provide a common link between 
the expressions. The ATTRIBUTE BLOCK contains the same 
meeea types as the CALC BLOCK. it is used to assign values 
to local variables within the primitive in the same manner 
ewioich the CALC BLOCK operates. 

ive if BLOCK is a feature which allows the volume 
Se weemer some additional flexibility. The IF BLOCK 
represents a cross between a case statement and a DO FOR I = 
ieee. Loop. The IF BLOCK originally hed the following 


syntax: 
IF <math-exp> . <rel-op> . <math-exp> SKIP <lines> 


The SKIP <lines> clause was employed as a method to include 
or not to include lines of the primitive. For example, upon 
system generation the global variable representing the total 
amount of additional RAM required by a functional specifica- 
ffememight equal 1792. In this case, 7 additiona 256 byte 
RAM primitives are needed to fulfill the functional specifi- 
cation. Instead of calling the H.RAM256 macro 7 times, an 


if statement had been incorporated into the H.RAM256 
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hardware primitive allowing for the inclusion of additional 
RAM up to the maximum allowed by the 8080 hardware set. 

The IF BLOCK of the relational model allows for the 
same type of primitive implementation technique. The syntax 


of the IF statement has been changed to the following: 
IF <var> . <rel-op> . <var> THEN <call or include> 


The call or include statement will then contain the number 
of times the primitive is to be called or included according 
to the relationship identified between teh variables in the 
IF statement. A possible implementation of the previous 


example would be: 
Bee-<memrept> ,Gl. <1791> THEN call (8080.H.RAM256.7) 


As in a case statement each possible value for <memrept> can 
be represented in the primitive. 8080 corresponds to the 
Mapes ield, HRAM256 corresponds to the IF MACRO field and 7 
Beeeresponds to the IF REQ field. During a CSDE system run, 
fem: REQ field requirement will be identified and this 
number can then be placed in the TIMES field of the 
Bppropriate CALL BLOCK or ATTRIBUTE BLOCK. During system 
generation, the Formatter will know haw many times to 
include a particular primitive by the quantity held in this 
mecta. An IF ID field is then generated by the system to 
keep the IF statements in order for the final outout 


listing. The IF BLOCK offers the volume designer flexibility 
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and an avenue for creativity without complicating the design 
of the relational representation too much. 

The final functional category in the microprocessor 
volume design is the TEXT BLOCK. The TEXT BLOCK contains 
assembly level code for the microprocessor. Each line of the 
code is identified by the ID field to keep the code in order. 
Without using some type of incremental function in an extra 
field on which the DBMS can sort there would be no way of 
identifying which line came first in the coding specification. 

Everything contained in the TEXT BLOCKS will be output 
in the final design as is expect for two types of text. The 
first type is a variable enclosed in pound signs (#). These 
will be interpreted as calls to a system procedure of func- 
tion, and the corresponding procedure or function will be 
implemented to generate character strings for the final 
design listing. The two system functions which are 
currently implemented are: 1) ‘tidsec't which prints the next 
line of the ID table and 2) ‘tstatus(n)* which returns status 
information on the storage attributes. The second exception 
is the handling of dummy arguments. Within the text lines, 
each dummy argument is enclosed in brackets (‘'<' and ‘>!') 
and are replaced by the actual arguments wherever the ‘<'‘' 
and '>* are encountered. 

ine SOFTWARE MACRO table has the same three functional 
categories represented by its relational model. The only 


difference is in the first block containing the primitive'ts 
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functional specifications. Whereas the Hardware primitive 
required fields to allocate latency, timing and power 
requirements the software primitive requires fields for 
storage, timing and external memory references. These 
fields will be used by the CSDE to calculate total storage 
and time requirements for the microprocessor system and to 
develop a monitor. 

These first two data base types - the Relational Data 
Base Type 1 (RDBT1) containing the primitive list and the 
symbol table and teh Relational Data Base Type 2 (RDBT2) 
containing the realization volume design - will be used by 
the Functional Mapper to build a major portion of the final 
design configuration (RDBT3). The current CSDE accomplishes 
the mapping in two separate operations. First, the index 
of the chosen realization volume is checked for a match to 
a given design primitive. If a match is found. iene 
selection criteria in the design primitive are compared 
to selection criteria in the realization volume primitive. 
By uSing a relational model, this process can be shortened 
into one operation. The SQL language will allow a SELECT 
Operation on the data base to retrieve a match to any and 
all parameters requested. So in a programming procedure a 
controlled loop can be created whereby design primitives 
with their arguments and precision requirements are fed into 
dummy parameters of a SQL select statement. This select 
statement will then be the means by which the RDBT2 is 


searched for a match. 
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Figure 9 shows a demonstration of this idea. The pro- 
cedure, FUNMAP, is called from the Optimizer which sends as 
input variables the MACRONAME - name of the design primitive 
to be matched to the macro in the realization library - 
ARGUMENT - one of the design primitives I/0 parameters - and 
MIN, MAX - the precision requirements of the ARGUMENT sent. 
As is evident, in this scheme the Funmap procedure is 
invoked to test each argument against a possible match in 
the realization libaray. The Funmap procedure then sets a 
boolean variable - FOUND - equal to tru or false depending 
of whether a match was found or not. Other schemes could be 
drawn up placing more responsibility on the Funmap design. 
For instance, it could be argued that it is the responsibility 
Seeene Funmap to place the found primitive in the PRIMARY _ 
INDEX in the Final Design Configuration. The purpose of this 
figurative Funmap was not to dictate its future but to show 
how the SELECT statement streamlines the mapping process. 

The third and final functional area of the CSDE require- 
ing data base support is the Final Design Configuration 
(FDC). As noted previously the RDC is to be used as a work- 
ing environment and as a historical notebook for the 
designer. It should provide enough information about the 
microprocessor design to discern useful patterns and 
abstractions about the design and to be able to recreate the 


designer's original goals in using the CSDE. 
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Procedure Funmap (NACRONAME, ARGUMENT, MIN, MAX, FOUND); 


SELECT from IDENTITY BLOCK 


where (MICROPROC.SW MACRO = MACRONAME 
ead MICROPROC.SW MACRO.ARGUMENT = ARGUMENT 

and MICROPROC.SW_ MACRO.ARGUMENT .MINIMUM = MIN 
and MICROPROC.SW MACRO.ARGUMENT .MAXIMUM = MAX) 


or (MICROPROC.HW MACRO = MACRONAME 
and MICROPROC.HW MACRO.ARGUMENT = ARGUMENT 

and MICROPROC.HW MACRO .ARGUMENT.MINIMUM = MIN 
and MICROPROC.HW MACRO.ARGUMENT .MAXIMUM = MAX) ; 


feeseELECT then 

ROUND = TRUE 
Else 

BOUND = FALSE: 


end Funmap; 


Figure 9 Functional Mapper Demonstration 
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There are four primary functional areas in the FDC. 
They are the: 

GD identification Section 

(2) Design Criteria Section 

(3) Timing Tables 

(4) An index of the hardware and software primitives 

used in the design. 

The first area is an identifying key to the FDC. The 
information in the ID section is input by the designer with 
the Syntax Directed Editor (SDE) at the beginning of the 
design process. The data required by the relation includes: 
1) the designerts name, 2) the date, 3) the name of the 
design project and 4) version number, Each identification 
table will also contain an extra field to be used as a 
pointer to which the other three functional areas of the FDC 
can point to. The ID Section is also used by the Formatter 
upon design configuration output as an identity header. The 
relational model for the Identification Section is depicted 
Maeragure 10. 

The next area of concern is the Design Criteria Section. 
The design criteria are also input by the designer at the 
initial session with the SDE. The designer responds to 
prompts regarding CSDE run parameters and FDC output 
metrices. All of the possible design criteria have not yet 


been developed and as the CSDE matures additional design 
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information may be required. With this in mind, the 
relational model has been designed for extensibility and 
mrexibility. 

The Design Criteria Section covers 2 general areas: 

1) CSDE operating instructions and 2) FDC listing criteria. 
The design criteria for the CSDE operating instructions are 
very limited at this point and only allow the designer to 
specify the order in which library volumes and monitor 
strategies are tested. FDC listing parameters are similarly 
limited in the present CSDE but as more is studied and known 
about designer needs, additional information can be gathered 
from the CSDE process and organized for output. As the 
system runs now only 2 statistics can be extracted to compare 
microprocessor feasibility: power consumption and chip 
count (an approximate cost function). Storage and time 
comparisons can easily be added to this list. The informa- 
tion is already present in the data base, Additional 
designer queries will have to added to the frontend and the 
mesponsibility of outputting the information will lie with 
the Formatter. The relational model for the Design Criteria 
Meecion 1s shown in Figure ll. 

The relational model can be used as follows: 1) the 
designer specifies the microprocessor and monitor he/she 
wants to use for each run by placing the order number in the 
eee SUN field and the respective microprocessor and monitor 


schemes to be attempted in their respective fields and then 
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Figure ll Design Criteria Table 


43 





2) the designer specifies which design abstractions he/she 
is interested in for output by responding to SDE system 
prompts in the corresponding manner. There is no limit to 
the number of fields in a relational table so as the CSDE 
grows, numerous designer queries can be placed in the Design 
Criteria table. 

Another important set of information derived from the 
problem statement input used in the FDC concerns what the 
present system calls the Application Timing Table (ATT). 
The ATT information is extracted from the problem statement 
in CSDL format by the Translator. This information is the 
set of timing constraints for an application given by the 
designer. A second set of related information is contained 
in the current Realization Timing Table (RTT). This infor- 
mation 1s extracted by the Functional Mapper from the 
microprocessor realization selected from the library as the 
mapping takes place. In other words, the RTT contains the 
possible timing parameters that the microprocessor in 
question can supply to meet the designerts needs. This 
information is used by the Timing Analyzer subroutine to 
compare the timing parameters in each table to test a 
particular microprocessor for feasibility. If the micro- 
processor proves feasible, a monitor scheme is then developed 
by the MONITOR subroutine according to the timing 


specifications in the RIT. 
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The original contrants imposed by Matelan and also 
used by Ross have been changed for this design study. This 
study is testing the concept that the only timing parameter 
needed for feasibility testing is the frequency of a con- 
tingency. This is represented as rho in the references, If 
this concept is proven out in the future, the design and 
implementation will have been greatly simplified. The two 
tables have also been logically organized into one rela- 
tional table. This is so that all the timing related issues 
are modularized into one section, A designer will know 
where to go to find the answer to any question related to 
timing. The translator will still have to enter the 
application's timing constraints into the data base and the 
Functional Mapper will still have to compute the micropro- 
cessor's ability to perform the required operation with 
respect to time, but the orientation of the data has been 
structured into one logical entity. Figure 12 depicts the 
data base structure for the Timing Table entity. 

Pie fourth functional entity in the FDC is the index to 
the software and hardware macros needed for each contingency 
and task in the design statement. Since each contingency or 
task will require more than one primitive to realize its 
function, 2 tables are necessary. The first table, as 
depicted in Figure 13, consists of the title of the 
contingency or task, a primitive and a pointer field, The 


pointer field is again used to relate the tables in a many 
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Figure 12 Timing Table 
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to one fashion. The second table is defined by a like 
pointer field and a field for another primitive of the 
contingency or task being defined. 

The Functional Mapper will retrieve a title line from 
the RDBT1 (which contains the primitive list and symbol 
table from the design problem) and place it in the data 
base. Next, it will search in RDBT2 for matches to each of 
the primitives in RDBT1l and as these matches are found place 
them in the FDC. A quick check through the index each time 
a Mapping is found can indicate whether or not a primitive 
has already been used. This is an important test. For 
instance, it is not necessary to have redundant hardware or 
software necessary to implement multiple divide functions. 

Once all design primitives have been mapped into a 
particular design volume the Timing Analyzer will add to the 
list of primitives any of which are deemed necessary to 
fulfill the timing requirements. These can all be placed in 
the FDC under a special title. Upon completion of the 
microprocessor controller creation, the Formatter will then 
use the index to indicate which primitives from the 
microprocessor volume in RDBT2 are to be placed in the 
mma formal output. 

The final deisgn configuration is accessed and used by 
every major subroutine of the CSDE. Care will have to be 
taken in the implementation of the CSDE application not to 


Overwrite and/or eradicate information. It is recommended 
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that during the reprogramming of the CSDE to incorporate the 
relational data base model, each subroutine be written and 
tested separately to ensure that the right information is 
going into the right location. 

This design presentation has illustrated a conceptual 
representation of the data base requirements of the CSDE 
through a relational model. The three major aspects of the 
CSDE have been incorporated into a logical, cohesive blue- 
print. The next chapter illustrates the implementation 
methodology using Oracle on the VAX 11/780 with the VMS 


operating system as the DBMS, 


ug 





1 ey eee eee ee ON 


This chapter describes the effort necessary to implement 
the conceptual design of the CSDE‘s data base requirements 
defined in the previous chapter. In addition to the data 
base implementation, this text also describes the creation 
of the Application Design Interface (ADI). With this 
information, the reader will be able to find and use the 
data base tables, to understand some of the restrictions 
placed on the implementation by the Oracle DBMS and to have 
the background necessary to modify the system should it be 
required by future enhancements. 

To implement a data base model, one must first describe 
that model in terms of the DBM‘ts Data Definition Language 
(DDL). In this case, the DBMS is Oracle and it uses the 
standard DDL developed by the designers of system R. [Ref. 6] 


Mie tormat for defining the tables is as follows: 


create table <tablename> (<filename><fieldtype>(<field length>)); 


The DDL format for describing the table in Figure 6 on 
page 26is depicted in Figure 14. 

Using this example as a reference, specific design 
Features can be pointed out in relationship to Oraclets data 


types. Three data types were used; CHAR, NUMBER, and DATE. 
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Create table identification block (name char(25), 
ieemeG caeune a Ger, 
Dmevece —Ghar( 25), 
version no number(6) , 


id ptr number(6)) 5; 


Figure 14 DDL Format Example 
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Saereallows all Characters to be used in the field; 
upper/lower case and all special characters. This flexibil- 
ity is required by the need to use mathematical symbols in 
conjunction with text. Oracle allows CHAR data lengths from 
1 to 240. To provide some regularity in the design, CHAR 
lengths were limited to 80, 25 and 3, In the tables for the 
data base, 80 and 25 was used for text strings and 3 was 
used to express mathematical operators. NUMBER is an 
integer data type and again, to introduce regularity all 
fields of data type NUMBER were limited to a length of 6; 6 
being the maximum length required by any one field. The 
third and final data type, DATE, is unique in that Oracle 
prespecifies the length as 7 so it therefore is left blank. 
The tables were placed in a file called CREATEDB.UFI 

under the CSDE subdirectory [.HEATHER] on the VAX 11/780 
using the EDT editor, available under the VMS operating 
system. The listing for the file is available in Appendix A. 
After the tables were defined in the DDL and put on file, 
Oracle's User Friendly Interface (UFI) was used to make 
instantiations of the tables in the DBMS. This is done by: 

(1) logging on to Oracle as a CSDE user ty typing Oracle 

once in VMS. 
> typing UFI. 
(3) answering the screen prompts for user name and password, 


>) typing @CREATEDB.UFI. 
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After a successful table build run, the tables are 
available through Oracle for data input. The tables remain 
as defined and do not have to be recreated unless there is a 
data base design modification. 

Data will be input to the tables in three ways: 

1) problem statement input via the SDE, 2) creation of the 
Final Design Configuration by the CSDE's Functional Mapper 
and 3) creation of the realization libraries through 
interaction with the ADI. The implementation of the first 
two categories is beyond the scope of this research. The 
third category, the creation of a realization library, has 
been initiated by this thesis effort. An ADI was developed 
for use by volume designers according to the specifications 
given in the design chapter. The following is a description 
of the development of the ADI. 

The ADI was developed using Oraclets Application Inter- 
face Facility (AIF). The ADI was divided into two parts for 
reasons of ease of development and ease of use. There is 
one file that can be used to generate specifications for the 
hardware primitives and another file to create the software 
primitives. 

To create an ADI one must first invoke Oracle's 
Interactive Application Generator (IAG). The IAG is a menu 
driven interpreter that translates the screen designer's 
input into a CRT screen display for easy volume design 


input. Each response given by the screen designer to the 
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IAG's prompts for typing parameters generates a unique 
sequence of code. In other words, the prompts are not 
predetermined but vary according to user response. This can 
be a problem when trying to correct or modify a given screen 
but a careful study of the Oracle documentation and experi- 
mentation do make it possible. To invoke the IAG, one 
simply logs on to Oracle and then types IAG <filename>. In 
this case, the filename for hardware is HDESIGN.INP and 
SDESIGN.INP for software. The IAG will then intiate a 
series of answer dependent prompts that will define various 
aspects of the screen interface. 

For both the hradware and software screen interfaces, 7 
blocks were designed. Each block is represented by a 
screen. The screens were divided into logically ordered and 
related entities that also provided a coherent, easy to use 
presentation. The relational model represented on each 
screen and the number of times the model is repeated ona 
Single screen is outlined in the following: 

(1) IDENTITY BLOCK Ci) 

(2) PARAMETER BLOCK C2) 

(3) COMMENT BLOCK (6) 

(4) CALL BLOCK and INCLUDE BLOCK (2 ea.) 
(S) ATTRIBUTE BLOCK and CALC BLOCK (2 ea,) 
mye Er BLOCK (1) 


mo) TEXT BLOCK C2) 
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Each field depicted on the screen is directly related 
to a field identified in the data base design. The only 
difference between the name of the field on the screen and 
in the tables is that the screen name may be slightly more 
user friendly than the shortened name used in the data base 
Meeten. For instance, MEICROPROC in the table IDENTITY BLOCK, 
becomes MICROPROCESSOR on the screen, 

In addition to the criteria identified in the data base 
tables in Appendix A (data type and length), Oracle's IAG 
permits further parameterization of each field represented 
in the screen interface. The following is the list of 
prompts the IAG uses to qualify various characteristics 
about field representation and usage with a short explanation 
of each prompt. 

(1) Field name: The name given to a field in the data base 
@desien i.e. MICROPROC. 

(2) Length of field/Display length: The length of the 
field identified in the data base design and the length 
of the field to be represented on the screen. In this 
implementation these characteristics were always the 
same. 

mis this field in the base table Y/N: A ‘tY* or YES 
answer means that the field being described corresponds 
to a column of the table being processed by this block. 
All fields have a YES answer for this question as there 


is a l:l correspondence between the tables and the 
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screen blocks. Exceptions The times field in the CALL 
and Include Blocks is not depicted on the screen. This 
field is input by the CSDE., 

(4) Is this field part of the primary key: The fields that 
make up the primary key are identified in the tables of 
Appendix A by the words 'NOT NULL' next to their data 
length parameter. Usually the key is made up of the 
pointer and another field within the block that make 
the key unique. For example, in the second block, 
PARAMETER BLOCK, the key is made up of the fields 
labeled POINTER and PARAMETER. 

(5) Field to copy primary key from: Unrelated to this 
design, therefore left black by hitting the return key. 

(6) Default value: None of the fields have one in this ADI, 
therefore left black by hitting the return key. 

(7) Page: Identifies which screen page/block the table 
1s a part of. In this screen design, the hardware 
and software files are each made up of 7 pages. 

(8) Line: Identifies the line number of a page on which 
the field prompt is placed. An effort was made to 
place similar or identical fields on the same lines 
on the different pages. 

(9) Column: Identifies the column number from 1-80 on 
which the data will be entered. The prompt will appear 


beside the column number identified. 
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(10) 


(11) 


(12) 


wil 3 ) 


(14) 


Prompt: Identifies the prompt that appears on the 
screen, i.e. MICROPROCESSOR. 

Display prompt above field Y/N: The answer is NO 
throughout the screen interface design. A NO answer 
displays the prompt beside the data entry field 
display. 

Allow field to be entered: All fields are designer 
enterable except the ID# fields. These fields are 
generated by a sequel statement embedded in the screen 
interface design. 

Allow fields to be updated: if the answer to the above 
question was no this prompt does not appear. It also 
does not appear for fields labeled as a part of the 
key. Otherwise, all other fields are updateable. 

SQL> This is a prompt for a sequel statement related 

to the field being entered. In this screen design, the 

SQL statements were used to automatically generate 
unique ID numbers to be used as part of that tables 
key. The generic SQL statement is as follows: SELECT 
MAX (<fieldname + 1>) INTO <fieldname> FROM 
<tablename>;. The fieldname is the same for both sets 
of brackets and the tablename is the table in which the 
fieldname resides. Oracle requires that a dummy record 
be used to start the process of automatic number 
generation. An INSERT statement was used to set up a 


fake record with zeros in all the number data typed 
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er 5 ) 


(16) 


eu] ) 


(18) 


fields and ‘DUMMY RECORD in all the character string 
fields for each of the tables that used a SQL 
statement of this kind. This fact will most likely 
have to be considered in the design of the Functional 
Mapper. SQL statements can be used for additional 
checks for data entry clarification. As more is 

known about the requirements of the volume design 
effort the SQL statements may become an avenue for 
additional data typing or input. 

Message if value not found: This and the next prompt 
are only generated if a SQL statement has been used. 
The message usually generated in this instance relates 
that the ID# was not generated. There is no reason to 
this author's knowledge why the numbers would not be 
generated. 

Must value exist: The answer is YES. 

Is field fixed length: None of the fields are fixed 
length. Fixed length refers to the number of charac- 
ters or numbers that must be entered and does not refer 
to the maximum length definition. 

Auto jump to next field: If any of the fields were 
fixed length this could be used. As it is now, the 
designer must his <return> to move the cursor to the 


beginning of the next field, 
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(19) Convert field to upper case: This is not necessary in 
Eats application . 

(20) Help message: This IAG prompt gives the screen inter- 
face designer a chance to help the volume designer by 
clarifying what goes into the field. The current help 
messages will probably be modified as more is known 
about the volume design effort. 

(21) Lowest Value: None of the fields in this application 
needed to use this concept. 

(22) Highest value: None of the fields in this application 
needed to use this concept. 

Once all the screen criteria have been entered the 
interface designer must then retype IAG filename for a 
compile to take place. Appendix 2 is a listing of the IAG 
compiled code. It is easy to discern from the listing all 
Specific screen design decisions concerning each block and 
their corresponding fields. Further enlightenment regarding 
the IAG prompts can be found in the Oracle Manual in the IAF 
Application Design Reference section. 

One Oracle idiosyncracy that should be pointed out to 
future generations of Oracle users involves the modification 
process. it 1s easier to erase an entire field and reanswer 
the prompts regarding its screen activation than to try to 
change the individual responses, This is because, as noted 


before, the prompts are answer dependent, 
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In general, an effort was made to make the screen 
interface easy to read, easy to use and regular. This will 
hopefully make it easy for the volume designer to do his/her 
job and for future changes to be applied against the screen 


marertiace. 
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V. CONCLUDING REMARKS 


The previous pages describe the operations of the CSDE; 
the responsibilities of the major subroutines, the data flow 
characteristics and the data base requirements. Following 
these descriptions, a relational data model is defined and 
its implementation on the Oracle DBMS is outlined. 

Chapter I was dedicated to introducing the problem. 

This was done by describing an analogy to a current techno- 
logy and its relationship to the work this thesis effort 
supports. Chapter I also laid the foundation for the ensuing 
chapters, discribing what was to be discussed in each of them. 
Chapter IIL analyzed and defined the problem; what were the 
data base requirements of the CSDE and how did they need to 
be supported. Chapter III described in detail the rela- 
tional model that can support those requirements. Following 
this, Chapter IV described the step by step procedures 
needed to implement the relational model on a general 
purpose DBMS - Oracle. 

Throughout this thesis effort an attempt was made to 
recommend possible uses of the data base by the CSDE 
subroutines. The final incorporation of the relational 
model into the CSDE'ts subroutines will depend on individual 


expertise and experience. However, there are many things 
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to be considered in this future implementation and in the 
following paragraphs I will briefly highlight some of 
these. 

The next obvious step is to use the relational model in 
the CSDEts subroutines and make use of the Oracle DBMS. The 
first part of this step would be to design and implement 
a Translator based on the relational model. As was previ- 
ously noted, the purpose of the Translator subroutine is to 
make the SDE input information available to the CREATEDB1 
module, which then places the data in the Primitive List and 
Symbol Table tables. In parallel to the performance of this 
task, a microprocessor design volume will also have to be 
placed in the data base tables. This can be done using the 
Application Design Interface (ADI) for those designs 
currently being developed or through an interface translator 
for those preexisting microprocessor designs, where it would 
be too cumbersome to reenter the data by hand. Onec these 
entities are in place, the Functional Mapper can be designed. 

Relational DBMS‘ts are a relatively new technology. 

Their use in CAD systems is even more recent. Hence, the 
amount of applicable literature is limited. However, one 
thing the literature does reflect is the fact that 
relational data bases are generally slow, [Ref. 7] 

In light of this fact, the designer of any one of the 

subroutines using the relational model will have to determine 


query algorithms that optimize Oracle'ts efficiency and 
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effectiveness. There are characteristics of the CSDE‘ts use 
of the data base that will weight the construction of such 
algorithms a certain way. For instance, when CREATEDB1 
enters data into the Primitive List and Symbol Table it will 
do so sequentially. There is no random generation of primi- 
tives and their arguments. A Title group is defined with 
the macros that will perform the given function and placed 
in the Primitive List. The arguments for each macro are 
then supplied with their corresponding precision parameters 
sequentially. 

Therefore, there will be no need for the Oracle system 
to insert records between existing records. All records 
will be added to the end of the last record in the table. 
The algorithm should be designed to take advantage of this 
fact if at all possible. 

The query algorithms for the Timing Analyzer and the 
Formatter will be variations on this select, compare and 
insert theme. This variation will enable the programmer to 
design, test and conduct performance evaluation on the 
various related algorithms using the Oracle DBMS. 

If during the creation of the query algorithms it 
Decomes necessary to modify the data base in order to 
optimize Oracle's effectiveness, this cam be easily done. 
This is one of the benefits of a relational data base model. 
The fact that the functional capabilities are incorporated in 


a single module make it an easy base to transform. 


as 





imweawis In GClLeectegme Major contpibution of this 
research. Through this effort the CSDE's data requirements 
were thoroughly analyzed and the information was encapsu- 
lated into localized entities which form the basic buidling 
blocks of the 3 major complex data structures: 1) problem 
statement input, 2) microprocessor volume library 2) micro- 
processor volume library and 3) the final design configura- 
tion. These three structures, because of their final 
relational form, can be easily modified. However, the 
identification and cataloguing of their purpose and function 
Will probably not change drastically. The changes that will 
come will probably be additions to the data base as new 
requirements become apparent and necessary. 

From here then, the next step is to verify that this 
plan can be used effectively by the Oracle DBMS. If it is 
discovered that Oracle can not meet the requirements of the 
CSDE project, this thesis has provided a sound analysis of 
the data base requirements, defined in Chapter II and 
mealized into relational form in Chapter III, for implementation 
on any future system. 

A User's Guide for the ADI is on file with the CSDE 


pee ject. 
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APPENDIX A 
Cree tepew or P TABLES 


Mepis TABLE PRIMITIVELIST (TITLE CHAR(25) NOT NULL, 
MACRONAME CHAR( 2S) 10T “ULL, 
BOER NUMBER C6) J; 


SieeNUELL INDICATES FIELO FS A PART OF THE KEY 


REATE TABLE SYMBOLTARLE (POINTERX NUMBER(6) NOT NULL, 
AAGwMeENTeeCHARCeS) NOT NULL, 
MINIMUM NUMBER (6), 
MAY IMUM NUMRER(6));3 


Mex) 9 BLOCKS MAKE UP THE RARDWAREMACRO TABLE 
mere THE REALIZATION VOLUME DESIGN 


meee FASLE [DENTITYSLOCK ( MICROPROC CHAR( 25) NOT SULL, 
HWIMACROQ CHAR( 25) NOT NULL, 
MEELBPATTS NUMBER(C6), 
CHIPCOUNT NUMBER(6), 
LATENCY NUMBER( 6), 
POINTER NUMBER(6)); 

BeeetTE TABLE PARAMETERBLOCK ( POINTER NUMREP (0) NOT MULL, 

PARAMETER CHAR( 2S) NOT NULL, 

MINIMUM NUMBER (6), 

VAXIMUM NUMBER(6)); 


(> «= e= 


mere TASLE COMMENTBLOCK ( POINTER NUMBER(6) NOT NULL, 
COMMENT CHAR(8R0), 
POD ONUHINeER Co )e NOT NULL); 


©) *— em 


meere TABLE INCLUDERBLOCK ( POINTER NUMRER(6) NOT NULL, 
PHCwUCE Bea GR (25), 
INCID NUMBER( 6) NOT NULL, 
Li eS UMBERIVOI 


©) «= e@= 


REATE TABLE CALLBLOCK ( POINTER NUMRER(6) NOT NULL, 
CAEL CHAR 25), 
CALLIO NUMBER(6) NOT NULL, 
MILMezow NUMBER C6)) > 
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MmeeAate TABLE CALCBLOCK ( POINTER NUMBER(6) NOT NULL, 
SEOs VAR SCHAAR (2S); 
OP CHAR(3), 
VAR CHAR( PS), 
RSLT CHAR(25S), 
CALCIO NUMBER(6) NOT NULL)? 


M@mere TABLE ATTRIBUTEBLOCK ( POINTER NUMBER(6) NOT NULL, 
LOCALVAR CHAR(25), 
HP MEAAR( 3), 
VAR CHAR(25), 
Vote WER AR (eS), 
Soave See C6) NOT NULL); 


CE) om o- 


: 
: 
CREATE TABLE [FSLOCK ( POINTE® NUMBER(6) NOT NULL, 
Velen Sie ene tale (25), 
OP CHAR(3), 
VARTABLES GHAR( 2S), 
IFMP CHAR( 25), 
IFMACRO CHAR( 2S), 
ITFREQ CHARI 25), 
LO NUSE Se (6), 
Trobe Ce) 10) NULL); 


Meet e TABLE TEXTSLOCK ( POINTER NUMBEP(6) NOT NULL, 
CSCI eek Couey, 
tex Poe NUMBEe Co) NOT NULL); 


meme xt 2 SLOCKS CONTAIN THE TARLES NECESSARY FOR THE 
BOPIQARE PRIMITIVES FOR THE REALIZATION VOLUME 


meere TABLE SIDENTITYSLOCK ( MVICROPRPOC CHAR( 25S) NOT NULL, 
SWMACRO CHAR( 25) NOT NULL, 
STORAGE NUMBER(6), 
TIME NUMBER(6), 
FXTPEF NUMRER (6), 
POINTER NUMRER(6)); 


: 

: 

CREATE TABLE SPARAMETERBLOCK ( POINTEP NUMREPR(6) NOT NULL, 
PARAMETER CHAR(25) NOT 

NULL, 
MINIMUM NUMBER (45), 
MAXTMUM NUMBER(6));7 


ore 





: 
: 
CREATE TABLE 


: 
: 
CREATE TABLE 


: 
: 
MeeetTeE TABLE SCALLBLOCK 


Paste 


CQ) e- em 


me ATE SC Bes EOCr 


©) e— em 


REATE TABLE 


Cy) e— e= 


Mevtie— TASLE SIFBLOCK ¢ 


Beeete T48LE STEXTBLOCK 


SCOMMENTBLOCK 


S VGEUDESUOEK 


Soe fewer ocK 


OOM Tes NOMBRE R C6) NOT 
COMMENT CHAR(80), 
COMID NUMBER(6) NOT 


( POINTER NUMBER(6) NOT 
PCE UDE VOWAt Ges) » 
INETO NUMBER (C6) NOT 
PIPES NUMBER C6) V7 


(eel her eS NUMBER Co) NOT 
SEES CHAR Ge >), 
COLLID NUMBER(6) 
TIMeSeNEMBeER (6) ) > 


Peas 


GC PO ies Meee (6) NOT 
GLOBVAR CHAR( 25S), 
OP CHAR(3), 
VER CHAR (25), 
ROL Petre (25)% 
Sheol oe VOY BEr (6) 


We, 


NOT 


( POINTER NUMBER(6) NOT 
PUGaAuVvAe, Chor (25); 
OP CHAR( 4), 
VAR CHAR( 25), 
eold. CHAR( CS), 


Ae eee (6): NOT 


POINTER NUMBER(6) NOT NULL, 
Voe@Acee eh AR (cS) , 
eee a (5), 
Varese? Eman £25 )'> 
Loe eran C25), 
TFMAC2O CHAR( 25), 
Vereen S ) , 
PO NUMBERL 6) , 
IF IO NUMBER(6) NOT NULL); 


Cleo ie NUMBER (6 ) 
tes (wena R (80), 
TEXTIO MUMBER(G) 


NOT NULL, 


ai 


NOT NULL, 


AMEE 


Riledae) 


NULL, 


NULL, 


MUL) 7 


NULL, 


SU is 


NOT NULL); 





Dee ee ASEE REPRESENTS THE RELATIONAL MODEL FOR THE 
MOENTIFICATION TABLE 


REATE TABLE IDENTIFICATION ( NAME CHAR( 25) NOT NULL, 
wean DATE VOT WEL, 
peowec | “CAaR Ce5) NOT NUCL, 
VeEcoLONMOSNUSSER Co} NOT NULL, 
TDOPTR NUMBER(6) NOT NULL); 


ieee X)T TABLE REPRESENTS THE DESIGN CRITERIA TABLE 


REATE FABLE DESIGNCPITERIA (€( IDPTR NUMBEP (6) NOT NULL, 
ESUERUN NUMBER(S) NOT NULL, 
MP C€HAR( 2S), 
MONITOR CHAR(25), 
STORAGE NUMBER(6), 
TIME NUMRER(6), 
POWER NUMREP (6), 
CATS NUMSER (6) ); 


PeMPOLLONTNG TABLE REPRESENTS THE TIMING TABLE 


mene TABLE TIMING (€ CONTINGENCY CHAR( 25S) NOT NULL, 
foe hae (2 ooeeot NULL, 
ATTRHO NUMBER (6), 
i i OE eNO IEG (6) > 


meee xt THO TABLES RPEPRESENT THE RELATIONAL MODEL FOR THE 
HARDWARE AND SOFTWARE PRIMITIVE INDEX 


Bere TABLE PRIMARYINDEX (€ TITLE CHAP(2S) NOT NULL, 
Seve aera 25) NOT NULL, 
ee Tren BER C6 J) 5 


CREATE TABLE SECONDARYINDEX ( PRIMPTR NUMBER(6) NOT NULL, 
aoe iP lye “CaAR 25) NOT NULL); 
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APPENDIX. B 
INTERACTIVE APPLICATION GENERATOR LISTING 


,Database 3; 
mee AlEDS UF I 
,ORACLE worksoace size / Context areas : 


,Block name / Descriotion : 
SOFTIDENTITY/SOFTWARFE PERFORMANCE SPECS 
;Table nanre °: 

BPOENTILTY3LOCK 

,Check for uniqueness before inserting Y/N 3 
N 

PemsOlay/Suffer how mnany records : 

1 

7Field nane 3: 

MICROPROC 

mayoe of field : 

CHAR 

mmemaernh of field / Disoltay lenath : 

25725 

mmomtnis field in the base taole Y/N ? 

Y 

memethis field eart of the orinary key Y/N : 
Y 

rField to cooy orimary key from ?: 


*Default value : 


7Page : 

1 

meine ° 

2 

?Columnn 3: 

16 

7? romot : 

MICROPROCESSOR 

msDplavy Ooromot above fietd Y/N : 
N 

mamrow field to be entered Y/N : 
y 

7SQL> 


,I1s field fixed lenatrth Y/N : 

N 

*Auto jumo to next field Y/N 3: 

N 

meemvert field to uscer case Y/N $ 
N 

r7Helo nessaqge : 

ENTER MICROPROCESSOR TYPE i.e. 3080 
rLowest value 3: 


oo 





pHiaghest value : 


>Field name : 
SNMACRO > 

;Tyoe of field 
CHAR 

mbenathm of field / Disolav ltenath : 

25/25 

mmcmtnis f32)10 in the base taole Y/N 2: 

iy. 

mis this field oart of the orimary kev Y/N 3 
Y 

mejie'd to coOy Orimary key from : 


-Default value : 


7;Paqge ° 

1 

,Line ° 

4 

peolumn : 
20 


-"romot : 
SOFTWARE PRIMITIVE 
measolay oromot ahrove field Y/N 3: 


N 

sAllow field to ne entered Y/\ 3: 
iV 

mSQL > 

mrs field fixed lenarh Y/N 3 

N 

muito jumo to next field Y/N s 

N 


rConvert field to unomer case Y/N 3 

N 

rtelo message :3 

ENTER SOFTWARE SRIMTIVE TO SE NESCPIRED 
,Lowest value : 


*Highest value 3; 


*Field name : 

SOR AGE 

*Tyoe of field : 

NUMBER 

meemath of field / Disolay Jlenath : 
6/6 


TQ 





mis this field in the hase table Yh 3 


¥ 

mrs this field oart of the orimary «ey Y/N ? 
N 

*Default value : 

7Page : 

1 

r7Line °: 

5 

meolunn °: 

9 

;Promot °: 

STORAGE 

moeesOlay oromot above field Y/N : 
N 

,Allow field to be entered Y/N 2: 
Y 

PAYlow field to be undated Y/\ : 
Y 

7SQL> 

meee field mandatory Y/N 3: 

\ 

mes field fived tenath 7/7" 3: 

N 

metro jumsD to mext field Y/N 3 

N 


Meonvert field to usoer case Y/N :? 
N 

rHelo message 3 

HOW MANY 8YTES IS THE FRIMTIVE CODE 
rLowest value 3: 


PAiaqhest value : 


peeve ld nane : 

TIME 

mvoe of field : 

NUMBER 

r;Lenath of field / Disolav lenath : 
6/6 

pls this field in the base taole Y/N °: 
7 

mesethis field oart of the orimary key Y/N : 
N 

-Default value : 


7Page 3 


be 





! 

meine °: 

8 

mealumnn ; 
6 

meromot ; 

TIME 

PDisolay oromot above field Y/N 3° 
N 


z,Allow field to be entered Y/N 
if 

,Allow field to he uodated Ys" 
Y 


7 9QL> 


,Is field mandatory Y/N : 

N 

mis field fixed lenath Y/N 3 

N 

P4uto jumo to next field Y/N s 

N 

meomvert field to uooer case Y/N 3 
N 

7Helo messade 3° 

mee ANY CLOCK (TT) STATES DOES THIS SRIMTIVE RERUTRE? 
rLowest value 3° 


mumenest value : 


*Field name : 


EXTREF 

>tlype of field 3: 

NUMBER 

mmemath of field / Disclay lenath : 
5/6 

Mmmerthis field in the base tacle Y/N s¢ 
y 

meeethis field oart of the orimary kev Y/N 3: 
N 

-Qefault value : 

*Page 3; 

! 

sLine 3°: 

10 

7Column 3: 

e 1 


7Promot : 
EXTERNAL REFERENCES 





measolay oromot above field Y/N : 


N 

,Allow field to be entered Y/N : 
iY 

moaiiow field to be uodated Y/ 3: 
if 

,;SQL> 

mes field mandatory Y/N : 

N 

mise field fixed tenatnhn Y/N s 

N 

PAUtO jumo to next field 7 3 

N 

meomvert fireljy to uonmer case Y/N 3 
N 


*Help message : 
NUMBER OF MEMORY STATES 
;Lowest value 3: 


>Higqhest value : 


sField name : 

POINTER 

;Tyoe of field : 

NUMBER 

meencth of fiela 7 Disolav lenath ; 

6/6 

mess this field in the base taole Y/N : 

Y 

meoechis field cart of the orimarv key Y/N : 
N 

>Default value : 

99 
7>Paqae ° 
l 

meane °; 
Le 
7Column 
9 
7Promot : 

POINTER 

mensOolay Oromot above field Y/N : 
N 

r,Allow field to be entered Y/N : 
MN 

>SQL> 

BeeeCT VAX(POINTER + 1) 

INTO POINTER 


LS 





moo” SIDENTI TYSLOCK 


>“Messaqoe if value not founo : 
POINTER VALUE NOT GENERATED RY DORMS 
7Must value exist Y/N ° 

Y 

7Field name ° 


,Block name / Deseriotion 3°; 
PARAMETERS/PRIMITIVE'S [70 VARTARLES 

r;Table name ; 

SPARAMETERBLOCK 

Check for uniaqueness before insertina Y/N : 
N 

meso lay/Buffer how many records : 


fe) 

*Base crt line ? 

3 

,;How nanny onysical lines per record ? 
3 

r,Field name 3: 

POINTER 

myoe of field : 

NUMBER 


mmemath of field / Disolay lenath ?: 

6/6 

mmemetinis fizid in the base taole Y¥/" : 

Y 

Mmeeethis field oart of the orimary kev Y/N : 
Y 

,FIield to copy Orimary kev from : 


,Default value 


7Promot : 

POINTER 

-DISOlay Oromot above fiela Y/N 

N 

70isoOlay oromot once for otock Y/N : 
N 

sAllow field to be entered Y/N : 

i 

7;SQL> 
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me field fixed lienath Y/N 3: 


N 

mooto jumo to next field Y/N °; 

N 

poonvert field to uover case Y/N 3 
N 


,Help message 3; 
BPPPER POINTER VALUE GENERATED IN LAST BLOCK 


,Lowest value 3: 
sHiahest value : 


,Field name 3: 

PARAMETER 

myope of field : 

CHAR 

mmemath of field 7 Nisnolay lenath °: 
25/25 

Mmeoethis field in the base table Y/N 3: 
Y 

mmeethis field part of the orimary key Y/N 3 
Y 

,Field to cooy orinary key fron : 


meetault value : 


7,Paqe : 
e 

,Line 3: 
l 
>Colunn 
40 
peromot °: 

PARAMETER 

,DIiSDlay oromot anove field Y/N 3: 

N 

memesOlay oromot once for block Y/N ° 
N 

meariow field to be entered Y/N 3 

Y 

7SQL> 


meee tield fixed lenath Y/N $s 

N 

meamto jump to next field Y/N ; 

N 

7Convert field to uover case Y/N 3 
N 


aS 





r,Helo messajae 
ENTER INPUT OR 
,;Lowest value 


,Hiaqhest value 


7Field nane 3 
MINIMUM 

>Tyne of field 
NUMBER 

zLenaqth of fie 
6/6 

,Is this field 
iY 

zis this field 
N 

Default value 


7Page : 
e 

rLine 
C 
7Colunn 
9 
moromot °: 
MINIMUM 
,Disolay oromo 
N 

7Disolay oromo 
\ 


Cee ARE tee S FOP PRIMITIVE 


® 
e 


lale7 bse lay lenath -: 
im the base table Y/"! : 
Sart —or tne, orimacy key Y/7"\ 3 


t above field Y/N 3? 


teonmce or oloe< ¥ 71! 


sAllow field to be entered Y/N : 


i. 


meilow field to be undated Y/"i 3: 


Y 
7, SQL> 


71s field mang 
N 
71s field fixe 
\ 
7Auto jumo to 
N 
meonvert field 
Nj 
*Helo message 
ENTER MINIMJM 
Lowest value 


»Hiahest value 


Peery (7 ls 
Goleagtch “¥7tl = 
next fiela Y/N 3: 


Mo U90eR) GaSe vi 74: 


Bee on ON FOR APEUMENTS: 1.2. % hits 


ae 





,Field nane 3: 


MAXIMUM 

,tTyope of field : 

NUMBER 

mmemath of field / Disolay Jenath : 
6/6 


mmeethis field in the base tadle Y/N 3 

x 

meethis field part of the orimary key Y/N 3 
N 

,Default value ; 


,;Paace 3: 
E 

pLine °: 
? 
>Column 
40 
,Promot 3; 

MAXIMUM 

memsolay oromot above field Y/N : 

N 

mrrscolay oromot once for bwnlocKk Y/N s 
N 

mompow fiela to be entered Y/‘! ; 

y 

pallow field to be undates Y/N 3: 

ir 

>SQL> 


moet +eld mandatory Y/N : 

N 

mess field fixed lenath Y/‘i ; 

N 

meamto iumo to next fiela Y/N $s 

N 

meomvert field to uoomer case Y/N : 
N 

*Helo nessace ; 

ENTER MAXIMIM PRECISTIONFOR ARGUMENT jce. 15 dits 
,Lowest value ° 


r*Highest value : 
meveld nanre : 


mock name / Descriction : 
BUMMENT/COMMENTS FOR PRIMITIVE 


ee 





muable name °: 


SCOMMENTRLOCK 
»Check for uniaueness before inserting Y/N 3 
N 


meso lay/Buffer how many records : 

> 

;Base crt line ? 

4 

mow nanny onysica!l lines ner record ? 
uy 

7Field name : 

POINTER. 

moe of fields : 

NUMBER 

mmemnath of field / Disolay lenath : 
6/6 

zis this field tn the base table Y/N 3 
Y 

Mmimemtnis field oart of the orimnary key Y/N 35 
Y 

7Field to conv orimary key from 3 


,0efault value °: 


7;Paqe 3 

3 

aeane 

1 

meolumn : 

9 

,"romot : 

POINTER 

Mmersolay oromot acove field Y/N : 
N 


moemebDiay oromot once for osiock Y/N ¢ 
N 

momeiow field to ove entered Y/"! : 

Y 

,;SQL> 


meeetield fixed tength Y/N 3: 

N 

mame jumo to next field Y/N : 

N 

meamvert field to uoocer case Y/N : 

N 

*Helo message : 

Meer POINTER VALUE GENERATED I FIRST ALOCK 
sLowest value 3; 
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;Highest value 


rField name 3: 

COMMENT 

;Tyoe of field 3; 

CHAR 

meenath of field / Disolay Jenath : 
80/80 

mise this field in the base table Y/N" 3 
Y 

mrerthis field oart of the orimary kev Y/N 2? 
N 

-Default value 3: 


,Paqe ° 

5 

,Line ° 

2 

meolumn $ 

9 

meromot : 

COMMENT 

,Disolav oromot above field Y/N 3 
NI 

meso lay oOromot once for block Y/N 3 
‘ 

r7Allow field to be entered Y/N °; 
Y 

memrow field to be uodated Y/‘I 3 
Y 

,SQL> 


meee field mandatory Y/N °¢ 

Nj 

meee tield fixed jength Y/" 3: 
N 

meme o jumo to next field Y/N 
\J 

meomvert field to uooer case Y/‘! : 

N 

7Helo messajze 3: 

MeeseNTS wilLtl BE IN THE ORDER OF INPUT 
,;Lowest value 2: 


meeomnest value : 


;Field name 3 
COMID 


iS 





muvoe of field ; 

NUMBER 

mmenath of field “7 Disolay tenoath : 

6/6 

mrs this fiela tin the base taodle Y/N °: 

Y 

-Is this field oart of the orimary kev Y/N 3: 
ry 

sField to cooy orimaryv key from : 


,Default value : 
99 
meage : 
5 

rLine 3: 
b 
;Column 
50 
meromot ?: 

I) 

rDisolay Oromot above field Y/N ¢ 

N 

mensOlay oromot once for bleck Y/" : 
N 

miow field to be entered Y/% ;3 

N 

,SQL> 

BeeectT VMAx( COMID + 1) 

mer0 COMID 

FROM SCOMMENTALOCK 


>Message 1f value not found : 
ieee NOT GENERATED BY BPeBMS 
;Must value exist Y/N : 

y 


sField name : 


>B8lock nane / Descriotion : 

MYOLUDE/ INCLUDE DESCRIPTIONS 

r,Taole nane : 

INCLUDEBLOCK 

*Check for uniqueness before insertina Y/" : 
N 

,Disolay/Suffer how nany records : 

} 

7>Base crt line ? 

Pa 

*How nany ohvsical lines oer reenrd ? 
4 
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*Field name ?: 

POINTER 

,Tyoe of field °: 

NUMBER 

meemath of field 7 Disolay lenath $ 
6/6 

mre this field in the hase table Y/N s 
Y 

mrss this field oart of the orimary key Y/N 3 
Y 

*Field to copy orimary key from 3° 


-Default value : 


,Page ?: 

4 

meine : 

1 

,Colunn 3: 

9 

*Promot : 

POINTER 

mersolay oOromot above field Y/N ° 
N 

Mmesolay oromot once for block Y/N 3 
\ 

PpAillow field to be entered Y/N ° 
Y 

,SQL> 


meeetrield fixed tength Y/N 3: 

N 

mato jiumo to next field Y/N :; 

\ 

meomvert fiela to usnver case Y/N ? 

N 

r,Helo message : 

ENTER POINTEP VALJE GENERATED ON FIRST 8I10CK 
,Lowest value ;: 


maranest values ; 


*Field name 3: 

Pe LC UDE 

>Tyoe of field : 

CHAR 

mmemath of field / Disolay lenath : 
eae 

mesethis fiets in the base table Y/N : 


Oar 





if 

miemthis field cart of the orinary key Y/N °¢ 
N 

;Default value ;: 


7;Page ° 
4 

peyne °: 
l 
,Columnn 
40 
,Promot °: 

INCLUDE 

-Disolay oromot ahove freld Y/N 3 
N 

measplay oromot once for olock Y/N 
Ni 

meow field to he entered Y/N 3 

r 

mabow field to be uodated Y/N : 

y 

pol > 


mes field mandatory Y/N °: 

N 

meer ield fixed tenath Y/N 3: 

N 

momeo fumo to next field Y/N 3; 

N 

meomvert field to unoer case Y/N 3 
N 

r,Helo message 3: 

ENTER NAME OF H/w OR S/N PRI“ALITIVE TO RE TCLUDED 
sLowest value 3 


sHiahest value : 


;Field name 3 

mc 10 

myoe of fielg : 

NUMBER 

meemath of field “7 Disolay lenath : 
6/6 

mesos this field in the base tanle Y/N 3 
x 

,Is this field oart of the ortimary key Y/" 
Y 

,Field to cooOy OCrimary key from: 
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poefault value : 
99 

7Paqe 3: 

a 

neane : 

2 

meolunn : 

Le 

,Promot : 
PIeLUSE ID 
mosolay Oromot above field Y/N °¢ 


N 

mimsolay oromot once for olocKkx Y/N : 
N 

r,Allow fiel9 to be entered Y/N 3° 

N 

,SQL> 

SELECT MAX CINCID + 1) 

INTO INCITD 


FROM JNCLUDEBLOCK 


message if value not found : 
Poe NOT GENERATED BY O8%MS 
7Must value exist Y/N 3; 

rv 

7Field name : 


7,Block nane / Descrintion 3: 

meee SLOCK/ MACRO TO SE USED SY CIIRSENT PRIMITIVE 
miable name : 

SCALLBLOCK 

memeck for uniaueness before insertina Y/N ¢: 

N 

,Disolay/euffer how many records 3: 


a 

pease crt line ? 

14 

How nanny ohvsical lines oer record ? 
4 

7Field name 3; 

POINTER 

muyoe of field : 

NUMBER 

meemath of field / Disolay length : 
6/6 

ris this field in the base taole Y/N 3: 
iY 


moeethis field oart of the orimary key Y/N 3 
y. 
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BS 


meveid to conv Orimarvy kev fron : 
Default value : 

Page : 

Line ° 


Column 3 


OQ te we we [> we 


>Promot : 

POINTER 

,Display oromot above field Y/" 3 

N 

Mmempsolay oromot once for olock Y/" : 
N 

r>Allow field to be entered Y/N 3 

ir 

moalL> 


mee tield fixed lensth Y/N 3: 

N 

meat o jumo to next field Y/N °: 

| 

meenvert field to uopner case Y/N 3 
N 

;Helo message : 

ENTER VALUE GENERATED OF FIRST PAGE 
,Lowest value 3 


sHighest value : 


*Field name °: 
Gal LL 

»Tyoe of field 
CHAR 

mmemarth of field 7 Disclay lenath : 

25725 

meet yis fiela in the base taole Y/N 3: 

Y 

Mmeemth?is field oart of the orinary key Y/"! : 
N 

rDefault value : 


™=¢« 
e@¢ 


Page 


4 
sLine ° 
l 
; 


Colunn 


8h 





40 
,Promot °: 


CALL 

meso lay oromot apvnove field Y/N 3° 
N 

meesolay 2romot once for hlock Y/N 3: 
\) 

sAllow field to be entered Y/N 3 

Y 

marrow field to be undatet Y/N 3 

Y 

,SQOL> 

SIs field mandatory Y/N : 

N 

meer tiel|d fixed lenath Y/N: 

N 

mato jumo to next field Y/N °: 

N 

meomvert field to uoper case Y/‘ 3 
N 


r,Helo message 3 
ENTER H/W OR S/A PRIMITIVE TO BE CALLED FROM CURRENT MACRO 
slowest value 3; 


r7Highest value 


7Field nane s:$ 
fault) 

myoe of field 
NUMBER 

meemoth of field / Display lenath 3 

6/6 

Mmemerhis field in the base taole Y/N 2: 

Y 

mmemechis field oart of the orimary key Y/N : 
i 

mereld to cOdOy Orimary key fron : 


,Default value 3: 


99 

,Page 3: 

4 

aerne : 

e 

meolumn ° 
10 
mearomot : 
meant 1D 
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movsolay oromot above field Y/N 3 

N 

meysDlay oromot once for block Y/N $ 
N 

mar tow field to be entered Y/N 3: 

N 

youl > 

meeeCT “MAX € CALLID + 1 ) 

INTO CALLID 

FROM SCALLRBLOCK 


meessage if value not found : 
mee NOT GENERATED! ! 

>“Must value exist Y/N 3; 

Y 
7rF1e1d name ° 


,3lock name / Descriotion 3 

mec /7 CALCULATION OF GLOBAL VARIABLES 
7Table name 3 

BaLCBLOCK 

pCheck for uniqueness before inserting Y/N 3° 
N 

*Display/Suffer how many records °: 

eC 

,Base crt line ? 

? 

minlow nany ohysical lines ser record ? 
5 

z7Field name 3; 

POINTER 

,Tyoe of field : 

NUMBER 

meemath of field / Disolay jienath ° 
6/6 

mms this f1e€14d In the base table Y/N : 
Y 

meewthis f12!'49 cart of the orimary key Y/N : 
Y 

»Field to cony orimary key from : 


,Default value 3 


,Paqe : 
5 
metne °: 
1 
,Colunn 
9 
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,Promot 3: 

POINTER 

measolay promot above field Y/W : 

N 

mensolay oOromot once for olock Y/N 3 
N 

mallow field to ke entered Y/N 3: 

iy 

,SQL> 


mee field fixed length Y/"l ¢: 

N 

momro jump to next field Y/N s 

N 

meonvert field to usmer case Y/N ; 

N 

r;Helo message : 

meme’? POINTER VALUE GENERATED ON FIRST PAGE 
,Lowest value 3: 


,Hiqhest value : 


7Field name 3: 

GLOBVAR 

muyoe of field 3: 

CHAR 

r,Lenath of field / Disclay length 3 
Zs 2% 

mmsethis field in the hase taole Y/N ¢ 
y 

mmcmethis field dart of the orimaryv kev Y/N : 
N 

-Default value : 


7Page 3: 

5 

meine ; 

! 

*Columnn 3: 
40 


zeromot : 
GLOBAL VARIABLE 
meso lay oronot above field Y/N 3: 


Nj 

mesmo lay oromot once for block Y/N : 
Ni 

motow field to he enteres Y/N 3 

Y 


meamebow field to he undated Y/N 3: 
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Y 
,90L> 


mms field nandatory Y/N °: 

N 

mes field fixed length Y/N ¢: 

N 

mato jiumo to next field Y/N 3; 

N 

meomvert field to upoer case Y/\ 3 
N 

r,Helo messaae ?: 

Belper GLOBAL VAPTABLE TN HE CALCIILATED 
,Lowest value 3 


pHighest value : 


;Field nane :;3 
OP 

myoe of field : 

CHAR 

meenmath of fiela / Disolay tenath : 

3/3 

meses this field in the base taste Y/N 3 

Y 

mmomthnis field oart of the orinary key Y/*" 35 
N 

,Default value 


7;Paqe : 

5 

,Line ° 

e 

meolrumn °: 

10 

>Promot 3; 

OPERATOR 

,Disolay oOromot above field Y/N °: 

N 

memesolay 2ronot once for block Y/N : 
N 

pailow field to be entered Y/‘" 
Y 

pAllow field to be uodated Y/N 3 
Y 

;SQL> 


mrs fyeld mandatory Y/N °: 
NI 
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ms tield fixed 


N 

memto jumo to n 
N 

7Convert field 
N 


,Helo message ° 
ENTER OPERATOR 
sLowest value °: 


Highest value 


7Field name 3: 
VAR 

r,Tyoe of field 
CHAR 


,Lenath of fiel 
25/25 

mece this field 
Y 

mrs this field 
N 


,Default value 


Page 


LT] ~e 


mime ° 


hw =e 


,Colunmn 
40 
,Promot 3° 
VARTARLE 
Display 
N 
7Disolay 
N 

r,Allow fi 
ry 

mearlow field to 
Y 

7 SQL> 


Oromo t 
oromoar 


ela to 


r7Is field manga 
N 

mse field fixed 
N 
r,Auto 
N 


meonvert field 


jumo to next 


bemoatn 7! ¢ 
exe | ve lea 7 Ivor: 


to uooner case Y/N 3 


Key tky tym, / 


dw 204 se lay sienat hs 


in the beaase table Y/N : 


Gart or ime orinary key Y/N 


abowe tield Y7™\ >: 


OMmeese tor Oloeck YS: 


be Yor 


entered 


be Y/N 


wuodated 


torv Y/N 3: 


lke miatis. 7 ¢ 


fiela 17N 


to uooer case Y/N 3° 
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N 

,Help message 3: 

mimeo al VARIABLE (NPERATOR) VARIABLE = RESULT 
slowest value °$ 


r;Hichest value 3: 


rField name 3 

RSLT 

miyope of field 3; 

CHAR 

meemath of field / Disolav length : 
B5/c5 

mie this field in the base tanle Y/N : 
Y 

mewethis field oart of the orimary key Y/*) 3: 
N 

,Default value : 


7;Page ° 

> 

meine : 

3 

mealumn : 

4Q 

,Promot ° 

BE SULT 

memsOlay Dromot above field Y/N °¢ 
N 

Mmmesolay cromot once for Kiock 1/h ;3 
N 

r,Allow field to be entered YN 

Y 

mei Ow f12!19 to be uodated Y/N 3 
¥ 

,SQL> 


mus field mandatory Y/N ; 

N 

meso field fixed jlenath Y/N : 

N 

maumto jumo to next field Y/N : 

N 

meonvert field to uomer case Y/N $ 
Nj 

rHelp messante $ 

Beem AtL VARIABLE (OPERATOR) VARTARLE = RESULT 
rLowest value ? 
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,Hiaghest value : 


,Field nane 3; 

CALCID 

meyoe of field : 

NUMBE® 

mmemath of field / Disolay length : 

6/6 

Mmermthis field in the base table Y/N 3: 

uf 

Mmerthis fields cart of the orimary key Y/") 3 
Y 

mevetia to coOny Primary key from 3; 

-Oefault value ° 
99 

7Page ; 

5 

rLine ° 

4 

meolumnn :; 

10 
7Promot 3 
Saect IN 
memes play oromat above field Y/N °: 
NJ 

meso lavy Oromot once for block Y/N 
N 

rAllow fiela to he entered Y/N 2 

N 
,SQL> 

Srey MAX (CALCIN + 1 ) 
fe) «6 CALCID 

FROM CALCBLOCK 


r>Messaqe if value not found 3 
Meme) | GENERGTED BY THE SYSTEM 
7Must value exist Y/N : 

iT 

sField nare 


mock nare / Nescriotion : 

eee 1 BUTE 

,Table name ; 

Sere. RUTESLOC 

memec< for Uniatteness hefore insertina Y/N : 
\j 

moemsolay/fuffer how many records : 

2 


Se 





meease crt line ? 

14 

maow many onysical lines oer retard ? 
5 

7Field name 3; 

POINTER 

myoe of fielga : 

NUMBER 

meenath of fieta / Disolav tenath : 
6/6 

-Iis this field tin the base tanle Y/N 3° 
Y 

mmemthis field cart of the orimary kev Y/N 3 
Y 

mee ia to CO0y Orimary key from 3: 


meyetault value 


meine °: 
l 
>Colunn 
9 
maromot °: 

POINTER 

moersoliavy cromot above field Y/N ° 

N 

memsolay oromot once for nlock Y/N : 
N 

r7Allow field to be entered Y/N 3 

x 

7>SQL> 


pis field fixed lenath Y/N : 

N 

rAuto jumc to next field Y/N 3: 

N 

Mmeonvert fielad to uooer case Y/N 3 
N 

r7Helo messace 3 

ENTER VALUE GENERATED ON FIRST SAGE 
rLowest value : 


meeranest value : 
7Field name : 


LOCALYAR 
rpiyoe of field 3: 





CHAR 
meemoth of field / Display lenathn 3: 


25/25 

mrs this field tin the base taole Y/N 3 
Y 

mmo this field cart of the orimary kev Y/fi : 
NJ 

meefault value $3 

meade : 

5 

,;LIne °: 

l 

7Column 3: 

40 


,Promot 3: 
LOCAL VARIAS8LE 
moysOlay cromot above field Y/N 3 


N 

POISPlay sSromot once for block Y/N 3 
N 

,Allow field to be entered Y/N 3 

Y 

sAllow field to ne vodatedt Y/N 

Y 

noGt > 

mes fjeld nandatory Y/N : 

N 

Meer ield fixed tength Y/N : 

N 

meaigto iumo to next field Y/N : 

N 

meemvyert field to uooer case Y/N 3 
N 


,Relp messace ? 
Mme LE OCStL VARIABLE ANHOSE VALUE JTS TQ 3&6 CALCULATED 
r,Lowest value 3 


*Highest value : 


prield name : 

QP 

muyoe of field ;: 

CHAR 

mmemarh of field / Disolay lenoth 3: 
6/6 

ris this field tn the base taole Y/N : 
Y 


a3 





mecmtmis fr1eld cart of the orimary key Y/N 3° 
N 
;Default value : 


,Page ° 

5 

rLine °: 

z 

peOotuUmNnN ° 

10 

,Promot °: 

OPERATOR 

,DiSPlay OCromot adove field Y/N 
N 

Meso lay oromot once for block Y/" ; 
N 

rzAllow field to be entered Y/N 
iy 

meow field to be uodated Y/N 
Y 

,SQL> 


mire ti1eld mandatory Y/N 3 

N 

moe f}e€l1d0 fixed length Y/N 3 

N 

moeo jumo to next field Y/N 3 
N 

meomvert field to uoper case Y/N 3 
N 

*Helo message : 

mek *«**,%,t,-, OR / 

;Lowest value : 


rHiahest value 


7Field name ;: 

VAR 

rTyoe of field : 

CHAR 

meemoth of field / Disolay lenatk ; 
25/25 

mmetnis field in the hase tanle Y/‘ : 
iy 

meemtnhis fieldy oart of the orimary kay Y/N 3 
N) 

,Default value : 


7;Paae : 


Ou 





> 

yLine ° 

2 

meOolumn 3: 

40 

mecomot : 
VARIASLE 
,D01sOlay ocromot 
N 

,Disolay oromot 
N 

7Allow field to 
of 

mallow field to 
ir 

,9QL> 


once 


De 


mee tield mandatory Y/N 3 
N 


mre field fixed tenath Y/N 


focub lock 


S00Vve freila.¥7N @: 


be entered Y7'): 


yodated Y/N 3 


N 

mamco jumo to next field Y/N 3; 

N 

meomvert field to uomer case Y/N 2? 
N 


r;Helo message 3 
meeat VARIABLE 
,Lowest value 3 


COP ERATOR) 


rHiahest value ;3 


7Field nane : 


RSLT 

myoe of field : 

CHAR 

sLength of field / Disnolay 
a/ 2°53 

mes this field tn the base 
y 

mee this field part of the 
N 

,Oefault value 3 

7Page : 

5 

mene : 

3 

*Colunn : 

40 


Vee ieee ee ose eile fy 
lemetim 
tanle Y/N 3 


orimary «key Y/N 


oO 





,Promot : 


RESULT 

mensolay oromot above field Y/N 3 
N 

mersolay oromot once for clock Y/N 
N 

r,Alliow fiela to be entered Y/N 3 

i 

morpiow field to he uodated Y/N ? 

Y 

7SQL> 

mis, fi1e)d0 mandatory Y/N : 

N 

,Is field fixed length Y/N 3 

N 

mameo jumo to next field Y/" 3 

N 

meonvert field to uoocer case Y/N 3 
N 


sHelo message 3 


BOCAL VARIABLE (OPERATOR) VARTARLE 


r,Lowest value ?: 
rHiaqhest value : 


7Field nane 3 
ATTRID 

muyvpe of field 
NUMBER 


meemath of field 7 Disolayv lenath 


6/6 


meet nis field in the base tasle Y/N 


rv 


mime this field part of the orinarv key 


y 

meee ld tO Cc2Py Orimary | 
*Default value : 
99 

meeage ° 

5 

meine : 

4 

*Columnn 3 

15 

,Promot °: 
Pere i BUTE ID 


Key from 


memsolay oromot above field Y/N 


96 


Roe one 


Y/N 





N 


meysolay oromot once for block Y/N 


\! 


pAllow fielo to be entered /N 3 


\ 

7SQL> 

SeeeCt VAX (ATTRID + 1) 
INTO ATTRID 

eeomM SATTRISUTEBLOCK 


*“Message if value not found 
ID MOLT GENERATED BY SYSTEM 


7Must value exist Y/N 2: 
Y 
,Field name : 


,Block name / Descrinotion 


Mey SOF IWARE MACRO JF STATEMENTS 


*Table name 3: 
SIFBLOCK 


Check for uniaueness before 


‘ 


*7Disolay/Buffer how many records 


| 

7Field name 3: 

POINTES 

>Tyoe of field ? 

NUMBER 

rLenaoth of field 7 Disnlayv 
6/6 

mesos this field in the base 
if 

meore this field cart of the 
Y 

>Field to coOo0yv Prinary kay 


7,Default value : 


Line ° 

i 

*>Column 3°: 
9 

*Promot ° 
POINTER 


lenath 


taole 


orinary key 


fron 


7Disolay oOromot above field Y/N 


N 


memow field to be anteren Y/N § 


97 


e 
° 


ese 


4 


mserting YZ! 


Y/N 





Y 


poQL> 

meee field fixed lenath Y/N : 

N 

sMuto jumo to next field Y/N : 
N 


7Convert field to uvoner case Y/N 3 
N 

,Helo messagqe : 

ENTER VALUE GENERATED ON FIRST PAGE 
,;Lowest value : 


sHiqhest value 
,Field name : 
VARTABLE1 
rTyoe of field 
CHAR 

meemath of field / Disolay length : 

25/25 

meet his field in the base tadle Y/N 3: 

Y 

meamthis field oart of the orimary key Y/"! 
\| 

PpVefault value ; 


,Promot °: 
VARIABLE } 
*DIsSPlay Oromot abdove field Y/N 3 


\ 

rAllow field to he enteres Y/I ? 
Y 

moemrow field to be undated Y/"! 
Y 

,SQL> 

meee tield mandatory Y/N °: 

NI 

mece field fixed lenath Y/t : 

N 

meuto jumo to next fieid Y/N 3: 
NI 


36 





pLonvert fiela to uosoover case Y/N 3 
N 

r,Help messanqe ° 

VARIABLE 1 (0P) VARIABLE e = RESULT 
;Lowest value ?: 


*Highest value 


7Field nane ° 

gp 

muyoe of field 3; 

CHAR 

mmenmath of field / Disolav lenath : 
3/3 

mime this field tn the base tanle Y/N 3: 
Y 

sIs this field cart of the orimary «ev Y/N 3: 
N 

*Default value : 


7Page : 
5 

pine : 
e 
,Column 
10 
mamomot ° 

OPERATOR 

mercolay 2romot ahove fiela Y/N : 
N 

meiiow field to be enteret Y/N ° 
x 

memrow fiel3 to be uodated Y/N : 
Y 

7 SQL> 


meses field mandatorv Y/N 3: 

| 

misetield fixed length Y/N °: 

N 

memo fumo to next field Y/N : 

N 

meemvert field to vooer case Y/N : 
N 

rHelo messace ; 


rLOwest value 3 


rHighest value ; 


og 





7Field name 3; 

VARIARLE2C 

,type of field : 

CHAR 

meenath of field / Display lenogth : 
25/25 

,is this field tn the base taole Y/N 3 
ag 

meametnis field opart of the orimary key Y/"! 3 
N 

,Default value ;3 


,Page 3 
6 

meane 
2 
*Column 
40 
peromot : 

VARIABLE 2 

*Disolay Oromot avdove field Y/N 3: 
N 

marlow field? to be entered Y/N 3 
if 

maemiow field to be updated Y/\ 
Y 

SQL> 


meses field nangeatory Y/N : 

\ 

moe fieid fixed tenath Y/N 3: 

N 

metro jumo to next fiela Y/N : 

N 

meemvert fiely to ucoer case f/N 3 
N 

7Helo message 3 

VARTABLE 1 (OP) VARTIARLE 2 = RESULT 
sLowest value 3 


pavoghnest value : 


sField name ;: 

IF MP 

*Tyoe of field 3 

CHAR 

mmemath of fiela 47 Cisolav lencath : 
25729 


100 





pis this field tin the base 
Y 

mre this field cart cf the 
N 

,Default value : 


mPaace ; 

6 

meine ; 

4 

7Column 3° 

17 

r,Promot 3 
MICROPROCESSOR 


taole 


orinary key 


meerso lay oromot adove field Y/N s 


N 

moeilow f1eld to be entered 
Y 

»Allow field to be uodated 
Y 

mo QL> 


pis field mandatory Y/N :3 
\ 

Meet ye|d fixed lenath Y/N 
N 


Nite |e 


Y/N: 


mt o jumo to next field Y/N 3° 


\ 


,Convert field to unner case Y/‘% 


\I 

,Helo message °: 

ENTER MICROPROCESSOR TYPE 
rLowest value 3 


Pdighest value : 


mee |donane 3 

IFMACRO 

mayoe of fiela : 

CHAR 

meematn of field / Disolay 
eee 


Vee 


lTenatn 


Mmeseethis fiela in the base taole 


Y 


Neg 


2S 0 


Y/N 


Y/t| 


mmerthis fiela scart of tne orimary key Y/?! 


M 
,Default value : 


LOL 





6 

meyne $ 

6 

meolumn 3: 

Za 

meromot : 

S/N OR H/wW PRIMITIVE NAME 
*Dispoplay oromot above field Y/N ; 


N 

mlcw field to be entered Y/N 3 
y 

memrow field to be undated Y/N ;3 
Y 

Poel > 

foe field mandatory Y/N : 

AY 

Is field fixed length Y/N 3° 

N 

mameo jiumo to next field Y/N 3 

NI 


meomavert field to uoocer case Y/N ; 

NI 

;Helo message :; 

NAME GF MACRO JF STATEMENT APPLIES TO 
sLowest value : 


,Highest value : 


r7Field name 3: 

IFREQ 

;Tyoe of field ? 

NUMBER 

meemeth of field / Disolav length : 
6/6 

meoethis field in the base taodle Y/N : 
Y 

mmemtnis fiela cart of the orinarv kev /" 3 
N 

meetrault value : 


Paae ; 


Line ; 


OO se GS we 


*Column 3: 

16 

pemomot ; 
TIMES REQUIRED 


mee 





measolay oromot above field Y/N 3 


N 

;Allow field to be entered Y/N 2° 
Y 

~emlow field to be votated Y/N 3 
Y 

7SQL> 

ms field mandatory Y/N : 

N 

mmo tield fixed length Y/N 3 

N 

meamto jump to next fiela Y/N : 

NI 

meomvert field to usoer case Y/N 2? 
N 


,;Help message ; 
MerieeR OF TIMES PRIVITIVE AILL 3E USED 
;Lowest value :; 


sHighest value 


7Field nane 3: 
Pr ID 

muyoe of field 
NUMBER 

mmemath of field / Disolay Iength 3: 
6/6 

mer this field in the base tandle Y/N 3: 
Y 


meeethis field part of the orinary «ey Y/N 


Y 
rField to cooy oOrimary key from 3: 


*Default value 
99 

7Page :; 

6 

mene $ 

10 

meolunn : 

30 
*Promot 
lr ID 
*Disolay oremot above field Y/N 3° 
N 

rAllow field to be entered Y/N 3 
N 

SQL> 


sors 





Bee CT MAX ( [FID + 1) 
INTO IFID 
FROM SIFBLOCK 


“Message if value not found ? 
TD NOT GENERATED BY SYSTEM 
*Must value exist Y/N 3: 

Y 

7Field nane ;3 


PBlock name / Description 3: 

TEXT/MACRO ASSEMBLY PROGRAM 

;Taodle name ° 

STEXTBLOCK 

memeck for uniqueness before insertina Y/N $ 
N 

poisolay/Buffer how many records :;3 

5 

mease crt line ? 

4 

,How nany ohysical lines oer record ? 
i 

sField name 3? 

POINTER 

myoe of field °: 

MUMBER 

mmemathn of field / Disnlay lenath : 
6/6 

Mmemeenys field in the base taocole Y/N : 
Y 

ris this field oart of the orimary key Y/N 3 
Y 

7Field to covy orimary key from : 


r,Oefault value : 


meage ; 

: 

meine : 

l 

mearunn : 

9 

meromot : 

POINTER 

7-01SDlay Oromot anove field Y/N 3° 
N 

mesolay oromot once for block Y/N : 
NJ 

mouerow field tao be entered Y/N ? 


L104 





. 
*SQL> 


Mes field fixed lenath Y/N 3: 

N 

,Auto jumo to next field Y/N 2: 

N 

Mmeonvert field to uoper case Y/N 3 
N 

rdelo message : 

FNTER VALUE GENERATED ON FIRST PAGE 
;Lowest value 3: 


,Highest value : 


sField nane 3: 
TEXT 

,lyoe of field 
CHAR 

peenoth of field / Disolay lenath 3 

80/89 

mime this field in the base tanle Y/N 3: 

Y 

mimethis field oart of the orinary key Y/" ° 
N 

,Default value 3: 


meage °: 

7 

,Line 3 

eC 

meolunn : 

6 

;Promot : : 

TEXT 

moisOlav oromot above field Y/N : 
N 


merscolav Oromot once for block Y/N : 
N 
mullow field to be entered Y/N 3: 


ic. field to be undated Y/N ; 
a> 

Ls field mandatory Y/N 3° 

a Preld fixed lenath Y/N > 

N 


Gis 





moto jumo to next field Y/N 3 

N 

meonvert field to uosper case Y/N ; 
\} 

,Help message : 

Buber ASSEMBLY CQDE 

;Lowest value : 


sHigqghest value : 


,7Fielg name ° 

mexTtio 

meyoe of field ; 

NUMBER 

meemath of field 7 Disolay lenath : 

6/6 

pis this field in the base table Y/N 3 

Y 

ris this field part of the orinary key Y/"\ 


=< 


maeme ld to COOy Primary kev from $ 


meetault value : 


99 

7;Page ; 

if 

penne : 

4 

7Column : 
10 
namomot 
ext [D 


*DIiSdDlay Oromot above field Y/N 3: 

N 

meso lay 2romot once for olock Y/N 3; 
NI 

,Allow field to be entered Y/N 3° 

N 

Poel > 

prec ? MAX (CTEXTID + 1) 

muro TEXTID 

mae S'TEXTBLOCK 


p“essage i1f value not found : 
ID NOT GENERATED BY SYSTE™ 
,“Must value exist Y/N 3; 

ie 

7Field name 3: 


106 





s8lock name / Descriotion 


ZEND 


EOL 





*Database : 
SRE ATEDS.UF 1 
mURACLE worxSoace size / Context areas 3: 


,8Block name / Descriotion : 
IDENTITY/SHARDNARE PERFORMANCE SPECIFICATIONS 


;Table name : 


IDENTITYBLOCK 
,Check for unjiaueness before inserting YS" 3 
Y 


mersolay/Suffer how many records : 

1 

r7Fiela nane 3 

MICROPROC 

muvyvoe of fiela ?: 

CHAR 

;Length of field / Disolay lenath : 
25/e2es 

meee tnis field in tne base taola Y/N 3; 
Y 

meamtniys field part of the orimary kev Y/N 3° 
Y 

meet! d to COOv Orimary «ey fron 3: 


,Default value : 


7-Paqe ° 

l 

,lLine 3: 

2 

*Columnn 3 

16 

;Promot : 

MICROPROCESSOR 

meso lay oromot above field Y/N : 
N 

7Allow field to he entered Y/N 3: 
y 

7 SQL> 

rls field fixed length Y/N : 

N 

-AUtO jumo to next field Y/N : 

N 

meoenvert field to unoer case Y/N : 
N 


r,Helo mnessaade : 
ENTER MICROPROCESSOR TO BE DESCRIBED 


ete 





Lowest value : 


,Highest value 


;Field nate 3: 


HNMACRO 

muyoe of field ; 

CHAR 

sLenath of field / Disolay lenath : 

25725 

mmomthis field in the base tacle Y/N 3 

v 

Memoethrs field cart of the ortmary kev Y/N 3 
Y 


meyela to cony Orimary key from 3: 


,Default value : 


7Page : 

| 

,Line 3: 

4 

mearunn : 
PAY 


mamomot : 
HARDWARE PRIMITIVE 
meso lay oromot above field Y/N 3: 


N 

PpAltow field to be entered Y/N 

y 

7, SQL> 

mmceerield fixed lengtn yY/A! ; 

Nj 

memco jumo to next field Y/N 3° 

N 

meoemvert fiela to uoper case Y/‘I 3 
N 


r,relo messaaje : 
Gemmere MAME OF H/W MACRO 19 BE DESCRIBED 1.4. H,RAY25S6 
sLowest value °: 


*Highest value : 
,Field nane : 
MILLIAWATTS 


myoe of field : 
NUMBER 


oS 





meemath of field / Disolay ienath 3 

6/6 

mis this field tn the base tanole Y/N 3: 

Y 

meee this field oart of the orimary key Y/N 3 
N 

,Default value 


7;Page : 

t 

meine ; 

6 

7Column ?: 

le 

,Promot 3 

MILLIWATT 

monsolay oromot above field Y/N 3 
N 

7Allow field to he entered Y/N : 
¥ 

perloOw freld to be uodateyd Y/N 3 
\f 

7SQL> 


mlecwefye!G nandatory Y/N °: 

N 

meat ield fixed length Y/N 3: 

N 

meat o jumo to next field Y/N 3 

N 

7LConvert field to usover case Y/M 3 
N 

rHelp message : 

ENTER POWER CONSUMPTICN REQUIREMENTS FOR MACRO 
;Lowest value 3: 


maonest value ; 


7Field nane : 

me 1 PCOUNT 

meyvoe of field : 

NUMBER 

meemath of fiela / Disolay lenatrh 3 

6/6 

meeethis field tm the base table Y/N 2: 

Y 

feeemetnis field oart of the orimary key Y/N : 
N 


110 





ae 2 


,Default value : 
Paqe : 


Line 3: 


QO ss ~~ we 


neolunn : 

le 

,;Promot 3 

Sane COUNT 

ponsolay oromot above field Y/N 3 
N 

mailow field to be entered Y/N 3 
Y 

memerow field to be uodated Y/N : 
y 

;SQL> 


meacetield mandatory Y/N : 

N 

mieetield fixed jenagth Y/N 3: 

N 

moto, Fumo to next field Y/N ° 

N 

meomvert field to udoeer case Y/N 3 
N 

,Helo message ; ’ 

ENTER NUMBER GF CHIP COMPONENTS REQUIRED BY AACRO = APPR, 
Cost 

,Lowest value 3: 


,Hicghest value : 


mare ld nane : 

BOarENCY 

;Tyoe of field 3 

NJUMBE®S 

meermath of fiela / Disolay lenoth : 
6/5 

meetin is field in tne phase taole Y/N : 
if 

meometnis fiela part of the orimary key Y/N 3: 
N 

;Default value : 


,Paqe : 
l 
meymne °; 





10 
*Colunn 
9 
Peromot : 
ieee NC Y 


e 
° 


pONSsSODlay ocromot avove field Y/N 


N 

>Allow field to be entered 
y 

,Allow field to be undated 
Y 

,o0L> 


muoetield mandatory Y/N s$ 
Ni 

-Is field fixed 
N 
7Auto 
N 


lenath Ys 


jumo to next field 


NONE =. 


Noe Wes 


NF es 


sConvert field to uoper case Y/N 3 


N 
,Helo message 3 


rLowest value ° 
,Hiahest value 


,Field nane °§ 
POINTER 
Type of 
NUMBER 
meemath of field 
6/6 

mes this field 
Y 

mer this field 
\ 

,Vefault value 3: 

99 

7>Page : 

1 

r,Line ° 

Le 

»Colunn ° 

9 

manomot ; 

POINTER 

*Disolay oromot above 


fy 04 43 
7 “Deseo y 
in the base 


Saecti of the 


bencthn : 


too ve Ye 


orimaryv kev Y/N 


field Y/N 3 


eee. 





N 

rAtlow field to be entered Y/N ° 
N 

,;SQL> 

SELECT MAX (POINTER +1) 

INTO POINTE? 

FROM IDENTITYSLOCK 


>Yessage if value not found 3 
POINTER NOT GENERATED RY SYSTEMS!!! 
7>Must value exist Y/N ° 

i 

7,Field nane ° 


,Block nane / Description 3: 

PARAMETER/CONTAINS VMACRO'S ARGUMENTS wIlTH PRECISION &kEQ'TTS 
,Table name 3: 

PARAMETERBLOCK 

,Check for uniaueness before inserting Y/N ° 

¥ 

mesolay/Buffer how many records : 


6 

7Base crt line ? 

3 

,4Oow nany ohysical lines oer record ? 
3 

,Fiela name ° 

POINTER 

>Tyope of field 3: 

NUMBER 

meematn of field / Disolay length 3: 
6/6 

muoethis field in the base taole Y/N 3: 
Y 

meemetrRis field part of the orimary key Y/N : 
Y 


prvelad to copy orimary key from ?: 
poetault value : 


*,Page 3: 
e 

,Line 3 
1 
7Column 
9 
zeromot : 
POINTER 


Judes 





,Display promot above field Y/N 3 


N 

msm liay Oromot once for block Y/N ¢ 
\ 

r,Allow fielda to be entered Y/N 3 

iy 

,SQL> 

mesetield fixed tensath YZ" 3 

N 

meta jumo to next field Y/" 3 

N 

meomvert field to voner case Y/N : 
N 


,Helo messante 3: 
ENTER POINTER VALUE GENERATED IN PREVICUS BLOCK 


meewest value ?: 


r,Highest value 


,Field name 3° 


PARAMETER 

muyoe of field ; 

CHAR 

meemarh of field / Disolay lenath : 
25725 


meer mis fiely in the base taole Y/N : 

Y 

mrsethis field oart of the orimary key Y/N : 
Y 

rField to coaoy orimary kev from ? 


,Default value ° 


7Pagqe : 

eC 

zyLine 3: 

1 

*?Column ° 

40 

>Promot 3° 

PARAMETER 

memsecliay oromot avove field Y/N °; 
N 

,VISDlay orOmot once for olock Y/N 3: 
N 

PAllow field to he entered Y/N 3; 
Y 


LL4 





>SQL> 


mio field fixed lenath Y/N ; 


N 

meuto jumo to next field Y/N 3: 

N 

meenmvert field to uoner case Y/N 3 
N 


>Helo message °; 
ENTER INPUT GR OUTPUT PARAMETER FOR PYPOIMITIVE 


sLowest value 3: 
>Highest value : 


7Field name : 
MINIMUM 

r,tType of field 
NUMBER 

zLengqth of field / Disolay Jlennath 3; 

5/6 

mcethis fie!ida in the base table Y/N 3s 

r 

meomthis field part of the orimarv key Y/N 3 
N 

,Default value 3: 


v0 
@ 
‘O 

om 


ry we NAY we 
ie 
Dj 
m 
oe 


Column : 


OQ ~e 


7Promot 3: 

MINIMUM 

mesOlay oronsot above field Y/N °: 
N 
7,Disolay oromnot once fer block Y/N : 
N 

rAllow field to be entered Y/N : 

Y 

mumlow field to he uodated Y/N : 

v 

;SQL> 


,I1s field mandatory Y/™ : 

N 

mem 11eC1d fixed lenath Y/N : 
N 


io 





moto jumo to next field Y/N °; 

N 

;Convert field to uooer case Y/N 3 

N 

,;Heloe message 3: 

ENTER MINIMUM PRECISION FOR PARAMETER i.e. 8 bits 
;Lowest value 3 


;Highest value : 


,Field name 3: 

MAXIMUM 

,Tyoe of field ° 

NUMBER 

sLenoth of field 7 Disolay lenath 3: 
6/6 

mmemethis fi1eiad in the base table Y/N °: 
iv 

miesethis field part of the orimary key Y/N 3 
N 

rDefault value :;: 


*;Page °3 

O 

,Line 3: 

e 

7Column 3: 

40 

7Promot ?: 

MAXIMUM 

,D1iSDIlay Oromot above field Y/N 3: 
N 

,Disolay oromot once for nlock Y/N 
N 

r7Allow field to be entered Y/N 3° 
Y 

meow field to te uodated Y/N ° 
if 

,9QL> 


miomrield mandatorv Y/N 3: 

a m7eld fixed lenath Y/N s$ 

.,.. jumo to next field Y/N ° 
vert ict to uooer case 1/7} ; 
Nj 


ARES 





r,Helo messaqe :; 
meer “MAXIMUM RIT PRECISION FOR PARAMETER i.e. 16 hits 


,Lowest value 3 
mapanest value :? 
z7Field nane 3 


,Block name / Descriotion 3 
COMMENTS/COYMENTS FOR PRIMITIVE 

r,Table nane 3 

COMMENTSLOCK 

r,Check for uniqueness hefore inserting Y/N 
N 

,Disolay/Buffer how many records ;3 


5 

7Base crt line ? 

uj 

r,How nany physical lines oer record ? 
4 

7Field name 3° 

POINTER 

r,Type of field : 

NUMBER 

meemeathn of field / Disolay lenath : 
6/6 

ris this field in the base tanle Y/N 3: 
i 


,7is this field oart of the orinary key Y/N 32 
Y 
7Field to codony orimary key fron : 


»>Default value : 


,Paqae 3: 
3 

,Line 3 
1 
7Column 
9 
pepomot ° 

POINTER 

-VISPlAay Oromot above field Y/N : 

N 

meesolay Dromot once for block Y/N :; 
N 

Allow field to be entered Y/N 3 

y 


elses 





7 SQL> 


muse tield fixed lenath Y/N 3 


N 

pauto jumo to next field Y/N 2? 

NJ 

,Convert field to uomer case Y/N 3 
N 


rHelo message : 

ENTER POINTER VALUE GENERATED IN FIRST BLOCK OF PRIMITIVE 
DESCRIPTION 

,Lowest value : 


;Highest value : 


,Field nane ° 


COMMENT 

mvioe of field :; 

CHAR 

mmemoathn of field / Disolay lenaqth : 

80/80 

miesethis field in the base table Y/N ; 

Y 

,Is this field oart of the orimary kev Y/N : 
Nj 


,Default value 3? 


7Page ;: 

3 

r,Line °$ 

e 

7Column : 

9 

,Promet : 

COMMENT 

,Disolay oromot abdove field Y/N : 
N 

memsoiay oOromot once for block Y/N : 
N 

*Allow field to be entered Y/N 3 
Y 

rAllow field to be uodated Y/N 3 
y 

7>SQL> 


ris fjeld mandatary Y/N : 
N 
7is field fixed lenath Y/? 


seo 





N 

mmto jumo to next field Y/N 
N 

meonmvert field to unoer case Y/Y : 

N 

,Helo messaqde ; 

COMMENT PRIMITIVE FOR RETTER UNDERSTANDING OF OCESIGN 
sLowest value 3: 


sHighest value : 


r,Field name °: 

COMID 

myoe of field °: 

NUMBER 

meemath of field / Disolay tenath : 
6/6 

mecethis fiela in the base tanlte Y/N : 
Y 

meusoeethis field oart of the orimary kev Y/N 3 
y 

7Field to cony Orimary key from : 


,Default value : 
99 
7Paae 3; 
5 

peine ° 
3 
>Column 
50 
-Promot 3: 

COMMENT ID 

*Display oromot above field Y/N : 

N 

mersoiay oromot once for block Y/N ; 
N 

*\1l low field to be entered Y/N 3; 

N 

75QL> 

Semec!, VAX (CIMID + 1) 

INTO COMIOD 

FROM COWMMENTRLOCK 


»>Messaqae if value not found 3: 
SOVMENT ID NOT GCENERATED!!! 
*Must vatue exist Y/N : 

Y 


sane 





sField name 3: 


,Block name 7/7 Descriotion : 

maeieuoE/7 DESCRIPTION OF PRIMFIVE TO BE INCLUDED wITH CURRENT 
Peer TT IVe 

s;Table name ? 


MieeUDEBLOC < 

,Check for uniqueness before inserting Y/N 3 
N 

muorsmlay/Puffer how many records 3 

C 

yoase crt line ? 

2 

s;How nany ohvysica!l lines oer recora ? 

4 

,Field nane 3 

POINTER 

r7tTyoe of field ° 

NUMBER 

sLenath of field / Disolay lenath : 

6/6 

meomthis field in the base taole Y/N : 

av 

meet hnis field oart of the orinary kav Y/N 3: 
Y 


t 


sField to cooy orimary «ey from : 


rUefault value s§ 


,Paqce ;$ 

4 

meme 

1 

7Colunn 3: 

9 

,Promot ?: 

POINTER 

PorSOlay Sromot above field Y/N : 
N 

-DISOlay SOromot once for oloc« Y/N °: 
N 

fometow f12!19 to be entered Y/N : 
x 

,SQL> 


mioerield fixed lenath Y/N ; 
N 
,Auto jumo to next field Y/N 


ee 


120 





N 
meoavert fTiecid to wuooer case Y/N 3 
N 


,Helo message ; 
ENTER POINTER VALUE GENERATED FROM FIRST RLOCK/PAGE 


rLowest value 3 


Highest value : 


;FIield nate 3: 


INCLUDE 

r,Type of field 3 

CHAR 

meemoath of field / Disolavy lenath 3: 

25/725 

moe this field in the hase tanle Y/N : 

ry 

mseernis field part of the orimary kev Y/N 3 
N 


,Default value ? 


7;Page °: 
ri 

rLine $ 
1 
7Colunn 
40 
meeomnot 

INCLUDE 

7DisoOlay oromot above field Y/N : 

N 

memrsmolay Oromot once for dSlock Y/" : 
N 

molOw field to be entered Y/N 3 

Y 

r7Allow field to be undated Y/\ ; 

¥ 

->SQL> 


meses f1eld mandatory Y/N °: 

N 

mse field fixed lenath Y/" : 

N 

mamcO jumo to next field Y/N : 

Ni 

*-Convert field to uooer case Y/N 3 
N 

7Helo messaae 3° 


nee 





FNTER HARDWARE OR SOFTWARE PRIMITIVE TO BE [TNCLJIDED 
;Lowest value ° 


,Highest value : 


,Field name : 

INCID 

,tType of field ° 

NUMBER 

meemath of field / Disolay lenath :; 
6/6 

miemthis field in the base taocle Y/N 3 
Y 

mememethis field oart of the orinary key Y/N 3 
Y 

,Field to copv orimary key from : 


-Default value : 

99 

,Page : 

4 

zLine 3: 

2 

meerunn s 

ve 

,Promot °: 

PVeEUDE ID 

,DisoOlay Oromot above field Y/N : 
N 

meso lay oromot once for plock Y/N : 
N 

rAllow field to be entered Y/N 3 
N 

SQL> 

meeect “MAX (CINCION + 1) 

met 6~NCIO 

FROM INCLUDERLOCK 


7Messaqe if value not found 3: 

meeeupe ID NOT GENERATED PY SYSTEMiE!!! 
*“Must value exist Y/N ° 

7 

7Field name 3° 


7Block name / Descriotion : 

ome DESCRIPTION OF PRIMITIVE T2 BE CALLED 8Y 
CURRENTPRIMITIVE 

*Table name : 


Meee 





Sale BLOCK 

moemeck for Uniqueness before inserting Y/N ; 
N 

,Disolav/Ruffer how many records : 

2 

7;Base crt line ? 

14 

,How nany ohysical lines oer record ? 

uy 

,Field nane °: 

POINTER 

mryoe of field : 

NUMBEQ 

meemath of field 7 Dispolav lenath : 

6/6 

msetnis field in the base tanle Y/N 3: 

Y 

mesethis field oart of the orimaryv key Y/N 3 
Y 

mare |a to cOdy Orimarv key fron 3? 


>Default value 3: 


7;Paqge ; 

4 

peine : 

l 

r>Colunn : 

9 

,Promot : 

POINTER 

mosciay oromot above field Y/N : 
N 

memsolay Oronot once for block Y/N : 
N 

raAllow field to be entered Y/N 3: 
Y 

,9QL> 

meoetrield fixed length Y/N : 

Nj 

mato jumo to next field Y/N 3: 

N 

meemvert field to vuooer case Y/N : 
N} 


r,Helo messaae 3; 
ENTER POINTER VALUE GENERATED IN FIRST ALOCK 
r,rLowest value 3: 


eee 





,Highest value °; 


,FIield name 3; 
GALL 

;Type of field : 
CHAR 


sLength of field 7 Disolav length 


a / C5 


;Is this field tin the base tadle Y/N 3° 


if 


mise this field cart of the orimary key Y/N 3 


NI 
,Default value : 


7Paqge ; 
4 

r;Line ° 
1 
>Colunn 
40 
;Promot °: 

CALL 

,Disolay oromot above field Y/N 
N 


mesmo )ay oromot once for block Y/N 3; 


N 

7Allow field to be entered Y/%N 
Y 

merlow field to be uodated Y/‘ 
1 

;SQL> 


,Iis field mandatory Y/N : 

N 

mrs field fixed lenath Y/N 3; 

N 

marco jumo to next field Y/N 3: 

N 

sConvert field to uooer case Y/N 
N 

,Helo messanre 3 

ENTER H/N OR S/N PRIMITIVE TO S8E 
,Lowest value 3: 


sHighest value : 


7Field name °: 


124 


CALEED Foie 


CURRENT 


MACRU 





SAL IO 

pryoe of field ;: 

NUMBER 

meemath of field / Disolay Jlenqth : 

6/6 

mieethis field in the base table Y/N 3 

¥ 

,Is this field oart of the orimary key Y/N ° 
y 

7Field to cooy orimary kev from 3: 


mpeetault value 3: 

99 

7Page ° 

4 

,Line °: 

2 

meoOunNnN : 

10 

7Promot 3: 

eck ID 

7,Disolay oromot above field Y/N 3; 
N 

,01iSPlay Oromot once for olock Y/N 3: 
N 

periOw field to be entered Y/*I ;: 


7S9L> 

pieecl MAX (CALLIN + 1) 
mmO CALLID 

FROM CALLBLOCK 


>Messaqe if value not found : 


meee [D NO! GENERATED BY SYSTEM!E!!! 
;“Must value exist Y/N : 
* 


;Field name 3 


,Block nane / Descriotion : 

CALC/CALCULATION OF GLOBAL VARTAALES 

,Table name : 

meeentOckK 

,Check for uniqueness before insertina Y/N ? 


N 

,Display/Buffer how mary records : 
? 

,3ase crt jJine ? 

2 


a 





>How many ohvsical lines oer record ? 
5 

7Field name 3 

POINTER. 

r;type of field : 

NUMBER 

mmemath of field / Disolav lenath 3: 
45/6 

7Is this field in the base table Y/N °: 
Y 

mis this fiela oart of the ortimary key Y/N 3 


Field to cooy orimary kev from : 


,Default value 3: 


,Page 3: 

5 

yeanmne : 

1 

7Column 3: 

9 

,Promot : 

POINTER 

,01iSDlay Dromot above field Y/N 3: 
N 

mescaolay Dromot once for onlock Y/N : 
N 

7Allow field to oe entered Y/N 3 
Y 

,SQL> 

meses t1eld fixed lenath f/N : 

N 

meameo jumo to next field Y/N °: 

N 

meemvert field to usmer case Y/N 3 
N 


sdHelo message : 
ENTER POINTER VALUE GENERATED IN FIRST 8LOCK 
,Lowest value : 


parakhest value : 
*Field name 3 
GLOBVAR 


rType of field 3: 
CHAR 


eS 





gyLenath of field / Disolav Jenath : 
25725 
pis this field in the base table Y/N s 


Y 

pis this field cart of the orimary key Y/N $ 
N 

meefauit value : 

7;Paqe ; 

5 

7LIne ° 

1 

7Column 2°: 

40 


,Promot ° 
GLOBAL VARTABLE 
,0isolay oromot above field Y/N 3 


N 

mersolay oromot once for block Y/N 3 
N 

,Allow field to be entered Y/N 3 

Y 

,Allow field to be uodated Y/N ° 

x 

, SQL> 

7is field mandatory Y/N 3: 

N 

meoetield fixed lenath Y/N 3: 

N 

>Auto jump to next field Y/N ;$ 

N 

rConvert field to uover case /" 3 
N 


7Help message : 
mpmere GLOBAL VARIABLE FO SE CALCULATED 
r,Lowest value 3: 


r7Higqhest value °; 


*Field name : 

OP 

rTyoe of field 3: 

CHAR 

r,Lenath of field / Disolay Jlenath : 
3/3 

7iIs this field in the base taole Y/N : 
Y 


Za 





sIs this field oart of the orimary kev Y/N 8 
N 
>Default value °: 


,Paqe 3 

= 

yLine 3; 

2 

,Column 2? 

10 

,Promot 3 

OPERATOR 

,Disolay oromot above field Y/N °3 

\J 

,Disolay oromot once for block Y/N ° 
N 

,Allow field to he entered Y/N 3 

Y 

,Allow field to be updated Y/N 
Y 

;SQL> 


mis) field mandatorv Y/N 3 

N 

ms field fixed lenath Y/N : 

N 

rAuto juno to next field Y/N 3 
N 

peonvert field to uooer case Y/N 3 
N 

r,Helo message 3 

ENTER OPERATOR Rk ek, + ey / 
r,Lowest value °: 


sHiahest value : 


,Field nane : 
VAR . 

rTyoe of field 
CHAR 

meemath of fietd / Display lenath : 

eo/c> 

mieseethis field in the base tabla Y/N 3: 

Y 

meseethis field part of the orimary key Y/N : 
NI 

rVefault value : 


ale © 





7Page ? 
5 

,Line °: 
2 
7Column 
40 
,Prompot ° 

VARTABLE 

>Disolay oromot above field Y/N 3° 

N 

monsOolay oromot once for block Y/N ; 
Nl 

*Allow field to be entered Y/N 3 

¥ 

molow field to be undated Y/" ; 

y 

7SQL> 


-Is field mandatory Y/N ?: 

N 

mes field fixed length Y/W ; 

Ni 

momto mmo to next field Y/N 3: 

N 

*Convert field to uoner case Y/N ° 
N 

r,4elo message :;: 

GLOBAL VARIARLE (OPERATOR) VARIABLE = RSLT 
sLowest value ? 


rHiqhest value : 


,Field nane : 

Rol | | 

,tyoe of field : 

CHAR 

meemoth of field / Disolav lenath °: 
25/25 

mipomthis fiela in the base tadle Y/N °: 
iY 

Mmaemmrnis fiela oart of the orimnary xey s/f! : 
N 

*Default value 3 


pooge § 
5 
,LIine 
5 
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*Column 2? 

40 

-Promot ? 

RESULT 

;Display oromot abdove fteld Y/N °: 

N 

memsolay @romot once for black Y/N : 
N 

>Allow field to be entered Y/N °: 


Y 

yemlow field to be undated Y/N 3: 
Y 

>SQAL> 

mesetield mandatory Y/N °: 

N 

sis field fixed lenath Y/N : 

N 

,Auto jumo to next field Y/N $ 

N 

meemvert field to ucoer case Y/N 3 
N 


r,Helop message ; 
SmOBAL VARPTABLE (OPER4TOR) VARTASLE = PESULT 
,Lowest value ? 


sHighest value ° 


sField name 3 

eauC iD 

muvyoe of field : 

NUMBER 

meemath of field / Disolay length : 
6/6 

71s this field in the base table Y/N 3: 
Y 

mise this freld cart of the orimary key Y/"l : 
Y 

7Field to cony orimaryv kev from : 


*Default value : 
99 

,Paqe 3° 

5 

r,Line ° 

uj 

*Columnn : 

10 
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peErOomot ° 

EALC {ID 

sDisolay oromot above field Y/N ° 
N 

moisplay Ooromot once for hiock Y/N :3 
N 

sAllow field to be entered Y/N 3° 
Y 

SQL> 

SELECT VAX (CALCID + 1) 

INTO CALCIO 

FROM CALCBLOCK 


>Message if value not found : 

Mabe ID NOI GENERATED BY SYSTEM! !!! 
mvust value exist Y/N" 3; 

Y 

micety eld fixed length Y/N °: 

N 

mato jumo to next fielH Y/N 3: 

N 

r,Convert field to uooer case Y/N 3? 

N 

r,Helo messaae 3 

hemeue SHOULD BSE GENERATED BY SYSTEM AT COMMIT TIVE 
,;Lowest value : 


sHiahest value : 
7Field name : 


>Block name / Descriotion : 

ATTRISUTE/ CALCULATION OF GLOASAL VARTABLES 
7Table name : 

ATTRISBSUTEBLOCK 

7Check for uniqueness before insertina Y/N 2° 
N 


,Disolay/Buffer how many records : 

e 

moaase crt line ? 

14 

,How nany ohysical lines oer record ? 
5 


7;Field name : 

POINTER 

piyoe of field : 

NUMBER 

peemath of field / Disclav ltenath : 


od 





6/6 

*Is this field in the base tadle Y/N :; 

Y 

meee this field oart of the orimaryvy key Y/N 3° 
Y 

mee ld to COpy Orimary key from 3 


,Default value : 


® 
e 


Uv 
@ 
'O 
om 


Colunn 


QO se me we Vf] se 
at 
| 
m 


7Promot $ 

POINTER 

>Disolav oromot above field Y/N °; 

N 

menseclay oromot once for clock Y/N 3 
N 

zAllow field to he entered Y/N 3: 

Y 

,SQL> 


zils field fixed lensth Y/N : 

\J 

,Auto jumo to next field Y/N ° 

N 

rconvert field to uncer case Y/N 3° 

N 

r,Helo messacze : 

FNTER POINTER VALUE GENESATED FROM FIRST 8LOCK/PAGE 
,Lowest value 3 


rHiachest value :; 


7Field name 3 


LOCALVAR 

,Tyoe of field 3: 

CHAR 

meemath of field / Diselay lenath : 

25/25 

7Is this field in the base table Y/N : 

Y 

meomthis field oart of the orimary key Y/N : 
N 


>Default value : 


nS 2 





Paaqe 


Line 3 


me ee Cf] se 


,Column 3 

40 

meromot $ 

LOCAL VARIABLE 

,Disolay oromot above field Y/N : 

N 

memsolay oromot once for block Y/N : 
N 

sAllow field to be entered Y/N : 


Y 

r;Allow field to be uodated Y/N : 
Y 

,;SQL> 

,Is field mandatory Y/N : 

AJ 

miss field fixed length Y/N 3 

N 

,Auto jumo to next field Y/N : 

N 

meonmvert field to uocer case Y/N 3 
N 


,;Helo message 3 
ENTER LOCAL VARIABLE VALUE TO 8E CALCULATED 
,Lowest value : 


r7Highest value 3: 


,Field name : 
OP 

r,Type of field 
CHAR 

sLength of field / Disolay lenath : 

3/3 

muse this field in the base taole Y/N °: 

Y 

zis this fiely part of the orimary key Y/N : 
N 

;Default value : 


7Page : 
5 
pLine : 


oS 





O 

meOlunn °: 
10 
>Promot 3: 
OPERATOR 
,Disolay oromot above field Y/N ° 

N 

mersolay oromot once for block Y/N 3: 
N 

pepiow field to he entered Y/"! 


y 

mallow field to be votated Y/" 3 
Y 

>SQL> 

,Is field mandatory Y/N 3 

Nj 

mleseetieid fixed lenath Y/" 3 

N 

,Auto jumo to next field Y/N 3 

N 

peomvert field to ud0er case Y/N 3 
N 


,Helo messane 3: 
mglemae VARTASLE (x*,%*,+,~=,/) VARTASLE = RESULT 
sLowest value 3 


rHighest value : 


r-Field nane 3° 
VAR 

,Tyoe of field 
CHAR 

pLenoth of field / Disolav lenath : 
Z5/¢5 

Messe this field in the hase tanle Y/N 3 


x 

meeewthis field cart of the orimary kev Y/N 3: 
N 

,Default value ?: 

*,Page : 

5 

,Line ° 

2 

7Column 3° 

40 


>Promot 3: 
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VARTABLE 
,Disolay oromot above fiald Y/N 3 


clay Dmoemot enes ton olocke Y/N ¢ 
iio. field to he entered Y/N ; 

Bs io. field to be uodated Y/N ; 

i 

7 9QL> 

27Is field mandatory Y/N 3 

. field fixed lenath Y/N 3 

.. jumo to next field Y/N 3 
envert ive a tocuocer case 7): 

N 


,Helo message : 
LOCAL VARIABLE (OPERATOR) VARIABLE = RESULT 
sLowest value 3 


sHighest value :; 


>Fretd name 3 

mL | 

muyvoe of ftield : 

CHAR 

yLenath of field / Disolay lenatha : 
25/25 

mse this field in tne oase table Y/N 3: 
uf 

mrs this field part of the orimary key Y/N 3 
N 

,Default value 


7Page : 

5 

meine °; 

5 

,Column 3° 

40 

,;Promot 3 

ae OUL T 

7Disolay Oromot avnove field Y/N 3: 
N 

peysOlav oromot once for block Y/N : 


Gere 





N 

molow field to be entered Y/N $s 
Y 

sallow field to be uodated Y/N :; 
Y 

7 oeL> 


moe tield mandatory Y/N °; 
NN 
-Is field fixed Tenath Y/N ° 


Pas 


PAUItO jumo to next field Y/N ; 


= 


sConvert field to uooer case Y/N 3 


<= 


,Helo message : 

meme] CAN CONTAIN INTERMEDIATE OR FINAL RESULTS OF VAR 
Gall. 

sLowest value 3: 


sHighest value 2? 


,Field name : 

ATTRID 

miyoe of field : 

NUMBER 

mmemath of field / Disolay lenath : 
6/6 

meeethis field in the base table Y/N : 
¥ 

mrcethis field oart of the orinary key Y/N 3: 
1 

meepe ld to cOoOy Orimnary key from : 


*Default value 3: 
99 


*Page 3 


mane : 

4 

,Colunn 3 

15 

,Promot ° 

ATTRIBUTE ID 

;Display oromot above field Y/N : 

NJ 

moeysOo\lay oromot once for block Y/N 3: 
N 


IL Sls 





r7Allow field to be entered Y/N : 
Y 

,SQL> 

SELECT WAX CATTRID + 1) 

INTO ATTRID 

FROM ATTRIBIJUTEBLOCK 


,7Message if value not found °: 

SYSTEM DID NOT GENERATE ATTRISUTE ID 
>Must value exist Y/N ° 

Y 

mis, field fixed lenath Y/N ¢: 

N 

7,Auto jumo to next field Y/N 3; 

N 

meonvert field to uscer case Y/N 

N 

r,Helo message 3° 

PeeereUle ID IS SYSTEM“ GENERATED AND IS A KEY FIELD 
rLowest value ° 


rHighest value : 
,Field name 3: 


,Block name / Nescricvotion ° 

IF/DESCRIBES ORIMTIVE [F STATEMENTS 

miaolea nane °: 

Peel OcCK 

*Check for uniqueness before insertina Y/N 3 
N 

poisolay/Buffer how manv records : 

l 

7Field name : 

POINTER 

r,Tyope of field 3: 

NUMBER 

meemoth of field / Disnlay lenoth : 

6/6 

ris this field in the base taonle Y/N °: 

Y 

meor this field oart of the orimary key Y/N 3: 
Y 

7Field to coOov orimarv key from ? 


7Default value : 


7Paqge 3: 


Hove 





6 


,yLine 3 

1 

,Column 3 

9 

-Promot 3 

POINTER 

mersolay oromot adove field Y/N 3: 
N 

,Allow field to he entered Y/N 3: 
Y 

,SQL> 

meseerield fixed tenath Y/N ° 

N 

,Auto jumo to next field Y/N 3: 

N 

meomvert field to udooer case Y/N 3? 
N 


r,Helo message ? 

mimer POINTER VALUE GENERATED IN FIRST 8LOCK/PAGE 
sLowest value 3 

pevrahest value ; 


7Field nanre °: 


VARIABLE! 

,Tyoe of fi2ld : 

CHAR 

meemath of field / Disolav lenath °: 
25/25 


mmr nis field in the oase table Y/N °¢ 

y 

moeethis field oart of the orimary key Y/N : 
N 

,Default value : 


7Page ; 
6 
meine ; 


ww 


,Column 
40 
7>Promot 3: 

VARTIABLE1 

,Display oromot above field Y/N 3: 
NI 

-4llow field to be entered Y/N 3: 


138 





Y 

mollow field to be Undated Y/N : 
Y 

,SQL> 


,Is field mandatory Y/N ?: 

\ 

pies field fixed tengrh Y/N 3: 

N 

,Auto jumo to next field Y/N 3 

N 

,Convert field to uooer case Y/N 3 
N 

,Helo messaae : 

VARIABLE! (OP) VARTARLE2S = RESULT 
r,Lowest value 3° 


*Highest value 


,Field name 3 

OP 

rTyoe of field ° 

CHAR 

meenath of field / Disolay lencth : 

5/3 

mise this freld in the base tanle Y/N 3 

vf 

mese this field cart of the orimary kev Y/N ?¢ 
N 


Default value : 


7;Page : 

6 

,Line ° 

2 

7Column 3: 

10 

mecomot °: 

OPERATOR 

mensoltay oromot adove field Y/N : 
N 

7Allow field to be entered Y/N 3: 
y 

r7Allow field to be uodated Y/N 
Y 

,SQL> 


ris field mandatory Y/N : 


ho 





N 


;Is field fixed lenath Y/N 

N 

pouto jumo to next field Y/N 3 
N 


,Convert field to vuooer c3se Y/N 3 


N 
r,Helo messaace 3 


RELATIONAL OPERATOR (=,<,>, 


,Lowest value $ 


z,Highest value 


7Field nane 3 
VARIABLEeC 
r;Tyoe of 
CHAR 
meenath of field 
25/7295 

;Is this field 
Y 

mes this fiela 
N 

,Default value ?: 


field ; 

/ Disolayv 
In the base 
Hate of “the 


Page : 


Bine : 


we GQ we 


maeolunn : 
40 

,Promot 3? 
VARTARBLEe 


<€=,>5) 


lenath =< 
tao le Y/N") 33 


arinary Key 7? 


rUISOlay Promot above field Y/N °: 


N 

7Allow field to be entered 
Y 

rAllow field to be uodatred 
y 

7yoal> 


7Is field mandatory Y/N 3 
N 

7Is field fixed 
N 
,Auto 
N 


lTenarh Y/* 


jumo to next 


VRE PES 


EM 


frevaq “Y/N 3: 


meomvert fiel+t to wooer case Y/N : 
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N 

,Helo message 3: 

VARTASLE! (REL GP) VARIABLE? = RESULT 
sLowest value 3° 


sHiqhest value : 


r,Field name 3: 
I FMP 

,Tyoe of field 
CHAR 

meemath of field / Disolay lenath : 

25/25 

mee this field in the base table Y/N 3: 

y 

mer this fiela oart of the orimary key Y/N : 
N 

-Vefault value ? 


,Page °$ 

6 

Zeane ° 

4 

*Colunn 3: 

16 

,Promot : 

MICROPROCESSOR 

measOlay oromot above field Y/N °: 
N 

7Allow field to be entered Y/N 

Y 

sAllow field to be undated Y/N : 
7 

PoaL> 


zis field mandatory Y/N ?¢ 

N 

zis field fixed lenath Y/N 

N 

mamco jumMD to next field Y/N : 

N 

meomvert field to uD=f5er case Y/N : 
N 

r,Helod message : 

ENTER MICROPROCESSOR TYPE ice. 38980 
rLowest value : 


rHiahest value : 


een 





,Field nane ° 

IFMACRO 

,Type of field : 

CHAR 

sLenath of field / Disnlay lenath 3: 
25/25 

ris this field in the base tadle Y/N 
Y 


ris this field oart of the orimary kev Y/N 


N 
,Default value ; 


7;Page ;3 

6 

meine $ 

6 

7Columnn 3° 

of 

,Promot 3: 

S/W OR H/N PRIMITIVE NAME 
,Display oromot above field Y/N 3 
N 

merlow field to be entered Y/"! 3: 
y 

z,Allow field to he undated Y/N 3 
Y 

,SQL> 


,Is field mandatorv Y/N 3: 

N 

ris field fixed length Y/N 3: 

N 

meuto jumo to next field Y/N 3: 

N 

peonmvert field to usnper case Y/N ¢ 
N 

rsHelo messane : 

SyER MACRO 719 BE CALLED OR INCLUDED 
peowest value $ 


mervaghest value : 


sField name 3; 

IFREQ 

,Tyoe of field 3: 

NUMBER 

meemath of field 7 Disolay lenath ¢: 


L42 





6/6 

mie this field in the base 
Y 

mrs this field part of the 
N 

,Default value : 


7;Page °: 
6 
,Line : 
8 
,Columnn 
16 
,Promot 3: 
TIMES REQUIRED 


ee 


taole= Y/N >: 


orimary key Y/N 


,Disolay oromnot above field Y/N ; 


N 

r,Allow field to be entered 
Y 

meariow field to be uodated 
Y 

oak > 

-ls field mandatory Y/N : 
N 

mis tield fixed lenath Y/"% 
N 


AN 


Newb, hs 


mato jumo to next field Y/N 3 


N 


rConvert field to uoper case Y/N :3 


N 
r,Helo message : 


epee NUMIBE? JF TIVES PRIMTIVE ATLL BE USED 


rLowest value 3 
sHiaqhest value ; 


,Field name 3: 

TrID 

rtTyoe of field 3° 

NUMBER 

reemath of field 7/7 Disolay 
6/6 

ris this field in the base 
Y 

mes this field oart of the 
Y 

rField to coov primary key 


lenot> = 
tasle Y/N : 
Oorimary «ey Y/N 


from: 


L43 


e 
e 





sDefault value :$ 

99 

,Paqe : 

6 

,;Line 3 

10 

,Column 3 

30 

,Promot 3: 

IF ID 

monsoOlay Oromot ahove field Y/N 3 
N 

,Allow field to be entered Y/N 3 
N 

SQL> 

ermeeecl VAX (CIFID + 1) 

PNTO IFID 

oRoM JFBLOCK 


>“Messaqe if value not found 3°; 
moe NOT GENERATED 

>“Must value exist Y/N 3 

Y 

sField name :; 


,Block name / Descriovotion : 

TEXTS MACRO ASSEMBLY PROGRAM 

;Table name °: 

TEXTBLOCK 

,Check for uniqueness before tnsertina Y/N 3 
N 

povsoOlay/Buffer how many records : 

5 

mease crt line ? 

3 

sHow nany phvsical lines oer record ? 
4 

,Field name : 

POINTER 

muvoe of field °: 

NUMBER 

meenath of field / Disolay length : 
6/6 

prs this field in the base tadle Y/N °: 
Y 

meoethis field oart of the orimary key Y/N ; 
Y 
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7Field to copy oOrimary key from 3 


,Default value ? 


,Paqge 3; 

7 

r,Line ° 

1 

,Column ? 

9 

,Promot °; 

POINTER 

»,DiSDlay oromot ahove field Y/N : 
N 

meNsolay Oroamat once for olock Y/N °?: 
N 

r,Allow field to be entered Y/N 3 
\¢ 

,SQL> 

pls field fixed lenath Y/N 3: 

N 

maumeo fumS to next field Y/N 3° 

N 

meemvert fiela to uooer case Y/"I 3 
N 


rHelo nessaae 3 
BeI’TER POINTER VALVE GENERATED IN THE FIRST BLOC 
sLowest value °: 
emraghest value 3 


r,Field nane 3 


TEXT 

mryoe of field 3: 

CHAR 

meenath of field / Disolay lenath : 
80/80 

,Is this field in the nase tandle Y/N : 
Y 

mse this 11E€143 Sart of the orimary kev Y/N 
N 

,Default value 3: 

,Page °: 

7 

,Line : 

2 


eee 





,Column 
6 
,Promot 
WE XT 


7Display oromot 


N 


*Disolay oromot 


N 


merrow field to 


Y 


7Allow field to 


Y 
7SQL> 


above field Y/N 


ence tor oloc« 


be entered 


Y7N. 3 


oe uodated Y/N 3: 


mss f{1E10d mandatory Y/N 3; 


N 


sls field fixed 


N 


,Auto jumo to next 


N 
,Convert 
N 


,;Helo messaade 
ENTER ASSEMBLY 
rsLowest value 
7Hiaghest value 


7Field nane 


BEXTID 


*Tyoe of field 


NUMBER 


peenoth of 


6/6 


mes this field 


Y 


mrs this field 


Y 


mereid to cod0v 


,Default 
99 
yreage ; 
+ 
,Line °: 
3 
>Column 
10 


lenath Y/% 


CODETEINE 


d / Disolay 
in the base 
Oart of the 
Drimnary key 


fowenld. 7 AN <: 


field to uoner case Y/N 


lenath 


taole 


orimaryv key Y/N 


from 
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Y/N 





,Promot °: 

TEXT ID 

>Display oromot above field Y/N ; 
N 

mosp lay oromot once for olock Y/N °: 
N 

rAllow field to be entered Y/\ 3° 
N 

7SQL> 

SELECT WAX (TEXTID + 1) 

mero TEXTIO 

FROM TEXTBLOCK 


>Message if value not found 3° 
meee NOT GENERATED BY SYSTEM 
>Must value exist Y/N 3 

Y 

,Field nane 3: 

pOlock name / Nescrintion : 


ZEND 
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